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Chapter I. 

GBNEBAI. PBINOIPLES. 

1. The defense of a coast line involves the use of both naval and 
land forces. 

8. The naval forces include: 

(a) The- active fleet, whose primary objective is the destruction 
of the enemy's fleet. 

(h) That portion of the reserve fleet assigned to the local defense 
of a particuJar nort of the coast. 

(c) The naval coast patrol, which operates in conjunction with 
the shore signal stations. 

The land forces include: 

(a) The coast artillery troops, who are charged with the care and 
use of the fixed and movable elements of the seaward and land- 
ward defense of the coast fortiflcatums, including guns, mortars, 
submarine mines, and torpedoes. 

(b) The coast lurtillery supports, which consist of small bodies of 
coast artiller]^ or mobile troops assigned to the defense of the forti- 
fications against attack by raiding parties; they are under the 
orders of the coast defense commandefs. 

(c) The coast guard, which consists of a part of the mobile army 
concentrated at strategic points near the coast in position to 
oppose a landing in force by an enemy. 

Z. With reference to the land fcxces, the military preparatUHis 
connected with the defense of the coast line may be divided into 
three groups, as follows: 

(a) Constructing, arming, and equipping permanent fortifica- 
tions and making provision for submarine defense. 

(&) Oonstntcting, arming, and equipping semipennanent fortifi- 
cations and field works for the protection of the permanent fortifi- 
cations against attack by small raiding parties on the landward side, 
or, in the case of an island, from boEits from the adjacent shore. 

(e) The organization and mobilization of mobile troops to resist 
the landing of large bodies of troops near cities and f ortin^ harbora 
and for the defense of strong semipermanent works on interior lines. 
These troops are known as coast guards. The coast guard com- 
manderisanofficerof tiiemobilearmy , and, while entirely independ- 
ent of the coast defense commander, should cooperate with him* 

In addition to the foregoing, divisions and fiela armies may be 
concentrated and held at strategic centers of value with-reference 
to the whole coast line. 

7 



8 GENERAL PRINCIPLES. 

4. The armament employed in coast defenses consists of the fixed 
armament emplaced in permanent batteries and the movable 
armament for use in the landward defense of the permanent 
batteries. 

5. The fixed armament is classified as major, intermediate, and 
minor, depending on the caliber. 

6. The major armament consists of guns of 8-inch or greater 
caliber and of 12-inch mortars. The guns of the major armament 
employ direct fire, and are designed for attackine the sides and 
other vertical armor of armored vess^. Shot ana shell are used 
with these guns. Shot are used at shorter ranges where perfora- 
tion of the main armor is possible, and are intended to reach the 
interior of a ship before explosion. Shell are used at the longer 
ranges to perforate or rack armor, injure unannored jMurts, cause 
casualties among the personnel, and to destroy or impair the serv- 
iceability of fire control installations. The mortars use high-angle 
fire and are designed for attacking the decks of armored- vessels. 

7. The intermediate armament consists of 6-inch and 5-ioEch ffuns. 
These guns are designed for attacking unannored vessels and the 
unarmored parts of armored ships, supplementing the fire of the 
major armament. 

8. The minor armament consists of 3-inch, 4-inGh, and 4.7-inch 
guns. These guns are designed for the defense o£ the mine fields 
and for supplementing the intermediate armament in the attack 
on imarmored vessels. 

9. As applied to a coast artiliery command, the movable arma- 
ment consists of the field and sie^ guns, aege howitzers and 
mortars, and the machine guns, assigned to the command. The 
movable armament is primarily intended for landward defense, 
but portions thereof may be assigned, when desirable, to supple- 
ment the fire of the minor armament in seaward action. 

10. The mine defense of any harbor consists of all mine materiel 
and mine personnel pertaining to that harbor, togetiiier with iUl 
battery coilimands assigned to protect the mine field. In addition 
to the mines proper, the mine materiel includes among other things 
mining casemates, storehouses, loadine rooms, cable tanks, boats 
assigned to the mine defense, position-nnding service for the mine 
fields, and the mine field seaichli^ts. 

11. As applied to a coast artillery command, the service of 
security is closely allied with the service of information. Botiti 
are accompUshed by (a) cooperation with the Navy, (b) through 
the activities of small vessels employed as scouts, and (c) through 
observation on the part of the fort commands, the ^od commands 
observing principally the seaward approaches, and the support 
commanos the landward approaches. Units of the aviation corps, 
when available, are utilized for the service of security and imor- 
mation for both landward and seaward approaches. 

IS. The units of the tactical chain of coast artiUdry command 
are the battery command, the fire commaad, the mine command, 
the support command, the fort command, and the coast defense 
command, as shown in the following diagram: 
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18. ▲ battery command consists of one or more guns or mortars 
commanded directly by a single individual, together with all 
structures, equipment, and personnel necessary lor their emi)lace- 
ment, protection, and service. The senior officer present for duty 
is the Dattery commander. 

14. ▲ Are command consists of two or more battery commands, 
the additional fire control stations and accessories, and the per- 
sonnel assigned to the fire command, llie senior officer present 
for duty is the fire commander. 

If practicable, mortar battery commands will not be grouped 
with gun battery commands in the same fire command, nor will 
batter)^ commands of the major armament be grouped with those 
of the intermediate or minor armament. 

15. ▲ mine command consists of such portion of the mine defense 
as can be controlled advantageously by a single individiml. The 
senior officer present for duty is the mine commander. 

16. ▲ support command consists of the personnel and materiel 
of the coast artillery supports pertaining to one fort and of their 
defensive works ana positions. The senior line officer present for 
duty with the coast artiller^r supports is the support commander. 

17. ▲ fort command consists of all the means of seaward and 
landward defense, including both personnel and materiel, located 
at any coast artillery fort. Unless otherwise directed by the Sec- 
retary of War, the senior coast artillery officer present for duty, 
other than the coast defense commander and his staff, is the fort 
commander. 

18. ▲ coast defense command consists of a group of fort commands 
provided for the defense of a harbor or point oi the coast. The senior 
coast artillery officer present for duty is the coast defense com- 
mander. 



Cbapter II, 

A88IONHBMT OF PBBSONNBL. 

19. The smallest administrative unit of the Coast Artillenr Corps 
is the company. The law contemplates that its size shall be 
adjusted to the manning lec^^uiiements of the particular battery 
or mine conunand to which it may be aasignea. Coast artillery 
companies, therefore, vary in sise and are to be considered as 
manning bodies of tke gun, maetaTy and mine elements of the 
coast dtteoaes. 

80. Coast artillery companies will be assigned to the service of 
guns, mortars, or mines by War Department orders; they will be 
assigned to particular batteries or mine commands by coast defense 
commanders. 

81. Aa a rule, ^n and mortar companies will be assi^ed so as 
to place the maximum number of fire commands in service. 

88. A gun company will be divided into sections as follows: 
One ran^e section, and for each emplacement, one gun section. 
The sections will be subdivided into detachments and details 
for manning the materiel to which asaiffned. 

88. A mortar companv will be divided into sections as follows: 
One range section, and for each jnt, one pit section. The sections 
will be subdivided into detachments and details for manning the 
materiel to which assigned. 

84. A mine company will be divided into sections as follows: 
One planting and loading section, one range and power section; 
and for each emplacement manned, one gun section. Members of 
ihe planting and loading section may also be assigned to gun 
sections, since in general the service of the latter will not toke 
place simultaneously with that of the former. Sections will be 
subiMvided into detachments and details for manning the materiel 
to which assigned. 

86. The senior noncommissioned officer of each section, detach- 
ment^ or detail is its chief. Each chief will command hiB sub- 
division and will be responsible for its drill, its efficiency, and 
the condition of the materiel to which it is assigned. 

88. Manning tables for the armament and its accessories will be 
made out ana posted in each coast defense command and will 
indicate accurately the precise individual assignments as follows 
of officers and men on duty: 

In each coast defense headquarters: 

) For the coast defenise conmiander's headquarters. 
) JFor the signal stations. 
[c) For the boats assigned to the coast defense command. 
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18 ASSIGNMENT OF PERSONNEL. 



In each fort commander's station: 

(a) For the fort commander's station. 

'h) For each searchlight. 

c) For each power plant or station. 

la) For the signal stations. 

U) For the fort switchboard. 

{/) For the boats assigned to the fort command. 



(g) For the meteorological station. 
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For the tide station. 
In each support commander's headquarters: 

For each element of the landward defense. 
In each fire commander's station: 

F(»* the fire commander's stations. 
For each power station. 
(e) For each searchlight asedgned to the fire coounand. 
In each mine commander's station: 

(a) For the mine commander's stations. 
[hj For each searchlight assigned to the mine command* 
For each planting and Ic^iding section. 
For each oattery section. 
(e) For each range and power section. 
In each gun battery commander's station: 
(a) For the range section. 
(h) For the gun sections. 
In eacn mortar battery conmiander's station: 

(a) For the range section. * 

(b) For each pit section. 

27. Details for the manning table specifiea m tne Receding para* 
gr^h will be made as follows: 

For a coast defense, fort, support, fire, mine, or batteiv com- 
mand, by the coast defense, fort, support, fire, mine, or battery 
commander, respectively. 

SB. Compimy commanders will be required by fort commanders 
to keep men trained for each position of the manning bodies for 
fire, mine, and fort commanders' stations for which they furnish 
details, including an adequate reserve for the more important 
positions. 

29. In the barracks of each company, a manning table will be 
kept showine the assijifnment of each member of the company. 
Men excused from artillerjr drill will be given an assignment on 
this manning table. It will show also those trained and desig- 
nated for service in fire, mine, and fort commanders' stations. 

80. Figure 2 illustrates the relations to each other of the ofi&cers 
of a fort command. 

81. Coast defense and fort c(»nmanders will be assigned by War 
Department orders. During the absence of regularly assigned 
coast defense or fort commanders, the senior coast artillery officers 
present for duty will perform the duties pertaining to those ofiices 
as provided in paragraphs 17 and 18. 

82. Fire commanders, mine commaaders, and staff officers will 
be assigned by the coast defense commander. The senior fire 
conunaiid«r will be assigned to that fire command which will best 
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14 ASSIONMENT OF PEBSOHHEL. 

permit him to succeed, in case of emergency, to the command of 
the fort command. 

88. Officers other than staff officers will not be detailed as com- 
munication officers if such details will reduce the number of officers 
present with a battery command to less than that required by its 
manning table. If no officer is available, a suitable noncommis- 
sioned officer (preferably a sergeant major) will be designated to 
act as communication officer. 

84. Mine commanders will assign the officera ol the companies 
of the mine command in accordance with their special fitness. 

85. Battery commanders will assign the officers of their commands 
in accordance with their special fitaess. 

86. In general, the officer next in rank to the battery commander 
will be assigned to a station or duty which will permit of his suc- 
ceeding to command without delay or confusion. When the plot- 
ting room is adjacent to the battery commander's station, the 
battery commander of a gun battery command may assign both 
lieutenants as emplacement officers. 



Chapter III, 

COMPANY FOBMATIONS AND HARGBINO 

MANETJVS&S. 

87. To foniL the company. 

Normally a company will be formed for drill or inspection on 
its company parade and marched to its battery or station^ but 
when in camp at the battery or when quartered in close proxunity 
to the battery, may form on the battery parade. 

To form the company, the first sergeant takes post 6 paces in 
front of where the center of the company is to rest and, dicing 
that point, conmiands FALL IN. 

Each chief of section tcJces post 3 paces in front of where 
the center of his section is to rest and, facing the section, super- 
intends the formation of his section. 

Each section assembles in two ranks with 4 inches between 
files and with 40 inches between ranks. Detachments and details 
form in order from the right according to the drill of the piece or 
apparatus to which assigned. Chiefs of detachments take posts 
in the front rank on the right of their respective detachments and 
are not covered by rear rank files. Chiefs of details take post in 
the front rank of the riffht of their respective details and are cov- 
ered in the rear rank by the lowest odd number of the detail. 
Men not assigned to detachments or details assemble in the line 
of file closers. 

Sections are formed in order from right to left as follows: 

For a gun company: Range section and gun sections (first, sec- 
ond, third, fourth, etc.). 

For a mortar company: Range section and pit sections (first, 
second, etc.). 

For a mine company: Planting and loading section, range and 
power section, and gun sections (one for each emplacement 
manned). 

An interval of 4 paces is left between sections (not considering 
the chiefe of sections). 

Musicians form on line with the front rank 8 paces from the 
rieht of the first section (not considering the chief of section). 

Mechanics or acting mechanics take posts in the front rank on 
the left of their resi>ective sections. 

The sections having been formed, the first sergeant ccxnmands 
CALL BOLLS^ Each chief of section calls his roll and f&cea 
about. The first sergeant then commands BEPOBT, and each 

chief of section in turn from the rig^t salutes and reports " 

section presoat' ' (or names of unauthorized absentees) and takes 
poet in tne. front rank 1 pace from the right of his section. 

15 



16 COHPANY FOBMATIONS. 

The first seigeant having received the reports of the chiefs of sec- 
tions commands CALL OFF. At this command each section calls off 
from right to left, the odd numbers in the rear rank, the chiefe 
of details and the even numbers in the Iront rank. 

The first sergeant then faces about^ salutes, and reports to the com- 
pany conmiander, who has taken his poet 12 paces in front of and 
facing the center of the company. The first sergeant then takes 
post on line with the front rank and 4 paces from the first section 
(not considering the chief of section). 

When the first seigeant starts toward his poet, the officers other 
than the company commander form in line 6 paces in front of 
the company, facing to the front, each officer opposite the center 
of that half of the comj>any which contains all or most of the 
sections which he supervises at drill (thus a range officer of a gun 
or mortar company takes poet opposite the center of the right half 
of the company). 

When there are more than three officers on duty with a company, 
the additional officers take posts in line with the other officers m 
positions designated by the company commander. 

88. Inspection f artillery) in ranks. 

The company naving been formed, the company commander 
commands OPEN BANKS, KABCH. 

At the command MARCH the front rank executes ridit dress: 
the rear rank and file closers march backward 4 steps, nalt, ana 
execute right dress. The company commander ali^s the front 
rank from a position just to the ri^nt of the chief ofthe first sec- 
tion. He then moves straight to me rear and aligns the rear rank 
and file closers^ and then takes post 6 paces in fiont of the chief 
of the first section, facing to the left, and commands FBONT. 

Having inspected the officers, the company commander, accom- 
panied by the officers, inspects each rank and line of file closers 
from right to left in front, and from left to right in rear. When 
the inspection is completed, the officers resume their poets, the 
company commander takmg post 12 paces in front of tne center 
of tne company. From this position he commands CLOSE 
BANKS, MABCH. 

Should the inspector be other than the company commander, 
the latter, after commanding FBONT, adds BEST, and faces to 
the front. When the inspector approachee, the companv com- 
mander faces to the left, brings the comjpany to attention, mces to 
the front, salutes, and accompanies the inspector. 

89. To march the company to Its battery or station. 

The company is formed in column for inarching by the command 
of the company commander, BIOHT FACE. At the second com- 
mand the officer on the right takes position on the left oi and aae 
pace from the chief of the first section ; the officer on the left takes 
post on the left of and one pace from the chief of the rear section; 
all in ranks face to the right; ttie musician who is in rear after 
feeing, steps up to the right of the musician in feont of him; -the 
company commander faces to his left. 

The company in column is marched, halted, and direction 
changed as prescribed for a column of files in In&ntry I>rill Regu- 
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lations, exoept that in mardhing, the eolmnn extonda te easy 
marchiiig distance vithont fomaniand, aaid in hatting, «U close np 
to dicing distance without command. Thv company conmiander 
marches in such position as will oiable him best to direct the 
movements of the column^ 

40. Te 90«t the seottont. 

The company commander marches his cempany to its batteiy 
or station, and as he approaches the battery or. statioir commancls 
SECTIONS POSTS. At the second command each chief of 
section faHa out of ranks, marches his section to a point near its 
emplacement or station, and commands DETAILS POSTS. At 
the second command all details fall out, procure equipments and 
implements, and take their x>osts. 

Each chief of section determines whether all apparatus and 
material to be served by his section is in order, and reports to the 

ofi&cer directly over him, "Sir in order" or reports defects 

he is unable to remedy without delay. As soon as the chief^ of 
section have reported, tne officers report to the battery commander, 
who then reports to the fire commander " in order" (insert- 
ing name oi batt^), or reports defects he is unable to remedy 
without delay. (The reports from mine companies are made to 
the mine commander.) 

If he so desire, a company commander may post the sections 

separately, at any point of the march, by commanding: 

SECTION, POST. The section designated is posted as described 
above. 

When a range section leaves the column, the range officer falls 
out and process direct to his station. 

Details for remote stations may be marched to their stations from 
the company parade by their respective chiefs. 

41. To dismiss the sections. 

Battery commanders command DISMISSED. Banse officers 
command CLOSE STATION (or CLOSE STAT IONS). JSmplace- 
ment officers command BEPLACE EQIJIPMENTS. Ghiefs of 
sections command FOBM SECTION. The company is formed 
on the battery parade and is marched by the battery commander 
to the company parade and dismissed. 

Subdivisions mm. remote stations are marched to the company 
parade and dismissed by their chiefe. 

48. To form as iniantn^. 

To form for in&ntry drill or exercises under arms, the files fall 
in with the pieces at "Order." The chiefs of section salute and 
report with their pieces at ''Order" and move to their posts with 
their pieces at "Trail," coming to "Order** upon halting. Tlie 
first sergeant draws saber (if armed with one) before giving the 
command to fall in. After rec eivin g the reports of the chiefs of 
section, he commands INSPECTION ABMS, OBDEB ABMS, 
faces about, salutes, and reports to the company commander. 

The company commander returns the salute and directs the first 
sergeant to fonn as in&ntry, whereupon the first sergeant &ces 
about and forms the companv as prescribed in Inntntry Drill 
Regulations, except that squaa leaders do not report and that cor- 
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ponJe may be jolaoed as Nos. 1 and 4 of the front rai^ when the 
leduced strength of the companv^ makes it advisable. As soon as 
the oompony is fonned properfy, the £iat seigeant laoes about, 
salutesv and reports to the compaaay . comTnander, ^^BjKf the ooaft- 
pany is formed." The company conunander returns the salute 
and the first sergeant takes post. The compejiy osoaamaador drtws 
saber and takes his post facmg to the front 8 paces in: tiont of the 
center of the company. 
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CEapter ly, . 

THE BATTEAY ^COMMAND. 

, ■ .. • - • . •,. • 

THE BATTE&Y CpiUUJn>XR., 

43. The battery commaiid^ will keep a record of. the daily 
attendance at artiUexy drill in, numbers only^ showing separately 
^oee attending drill at the battery and these attending. driU at 
Btatiooj? iiat.a part of the batte^ comistfuid. ' 

44. lite battery coomuuider IB responsible--;. ., 
Fii9t.. That the personnel of ms battery comyrwuid iA,$m»rp 

and alert at drill and efficient in practiqe and actioit ;. 
jSeqond. That the equipment p]X)>fjded for 1^^ batteiy com- 
mand is in serviceable and attractive condition and th^ 
no permanent modifications of ^uipment or pr^8c4l>eii 
me tnods are made without proper authority . , . ^. 

, Thir4. That the officers ai^d ^len pf his battery command 

. present a tidy appeaian^e k^ rai^ks an4 at theu; posts a^ 

are instructed in the care, preservat>ion, and use oL artit 

^erv material as, prps(i|}b^ in tCese r^igulations and in 

orders. ....',.. ' ' ' • • . 

, Fourth. That the emplAG^ment book and orther recoide^are 
kept, as required by m^ regulations a^d by or^eiB. 

46. The battery commander will make every effort to .keep his 
battery . <;omn)aad. 8upplie4 with the proper equipme^t^ limiple- 
inentsTand reserve ammunition, 

46.' The Dattery commander is not authorized to modify ti^^ drill 
as prescribed in these zegulatipins, except. as. indicated Ji^ereipafter. 
If on account of local.conditions it is necessary to '^paodify the drill, 
it will be ;«ported to the artillery district cominaiuier. 

47. The coast defense commander, with the approval .of the dis- 
trict commander, may^ai^ihorue tempocary cbi^igps in a provi- 
sional fixe /control installfiaon. • .' I 

48. Permanent changes in.&re contrQl insta]pati6ix8 |[pn)visional 
or jE^t^dard) pr any clmnges. in the standard .installatioi^will^ be 
madf9i^y upon autWity of the Secretary of War. . .' . 

. 48^' J|rthd oattery commander injiprovises any, device/ method) 
o^hVioaification of tha drill whicbin his opinio^ will inci«aseifie 
efficj^(:y of hisrConiman^y the. !c(^t defense Qomma^der:ma*y 
authorize such device, method, or drill to be tested during^ a 
limited specified perioalor^Sqg^^ of the tiitie allotted to daily 
artillery drill. If the result is feivorable, a detailed report thereof 
w^ be made to the War Departx^coiti acconipanied.by ^wkigs. 
and .i£. practicable by models ot devices used. The assistance of 
the.psQijer .staff officers of the <;oa8^jdefenso command .'vpjl^ ^^Sf9k 
apphcamiV W given .to. battery tcommanders for, the/pjurpcjsOj^ 
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80 THE BATTEKT GOlOCAm). 

conatructiiig simple devices in accordance with their ideas, pio- 
vided that no unauthorized expenditure of funds be involved. 
This paragraph will not be taken as authoritv for increasing the 
load upon any fortification plant without authority of the ^cre- 
tary of War, nor of exemption from efficiency with the means and 
methods prescribed in these regulalioiis; 

60. Companv commanders will keep range secticms, telephone 
operators, ana the details for fire, mine/ and- fort commanders' 
stations well instructed during both the indoor and outdoor periods. 

51. Battery commanders will accompany the fort c(»nmander 
in his inspections of their respective battery commands. 

BB, In fort cbnmiand or face commca&d drul or action, the battery 
commander's exercise of fire direction will be limited b y orde rs 
which come to him from higher commanders. When BATTKET 
COMMANDEB'S ACTIOK is ordered, or when communication 
with the fire and fort commanders is interrupted, he will exercise 
ind<^pendent fire control and will fig^t his battery in accordance 
with the ^neral plan of action. 

88. At drill or m adioti, the battery commander will go wherever 
his presence is necessary, but upon qtdtting his station he will 
leave information as to where he may be found . 

64. In case an observing station or any element of the ])osition 
finding system goes out of action the battery cpnmiander mil take 
die necessarv step^ to utilise' to ^e best possible Effect such 
elements ot the positicm findihg system as remain 6ervi<^ble. 

68. Battery commanders wiU imi^vise some method for the 
direction of the fire of their batteries, relying only upon stations 
located at the batterer. In many cftses inhere the ehann^ is not 
wide^ it Will be practicable to d€itermine the approximate ranges 
to fihipff of large size by azimuths alone. 

86. Battery commanders will occasiofmlly conduct drill and 
subcaliber practice imder emergency condittons inc}u<$ng the 
fioilowiiig: 

f«> Elimination of primary statiiDtt only. * 

\b) Elimination of secondary station only. 

Elimination (^ battery commander's station only. 
STUminatiGEn of i»imary and secondary. • ^ 

EliminatSan of primary and h^tjbety commander's station'; 
Elimination of battery commandeing station and secondaty. 
[g) Elimination ^ sight standard ftnd gun pointer. "^ ' 

For mortars (rf) and (/) will be omitted. An officer copdutHlng 
the firing of a battery under any one of the eitiefgeiicy (XffiSMimB 
specifiea above will not commtuiicate wlth'any Station "^hic^ is 
eliminated under that condition ; he will set ra'nges £rom tknf fmtkn-^ 
mehts iti^ny stations, except thoiae^ that have bei^ elimihatied 

TKE RAlfint OntCBB. 

8T. The inige officer is in charge of the po4tion finding equip- 
ment and the range section of the betttery commJEpd; and his stsation 
is Bt the battery i^ottin^ room. He is reepblisible to the battery 
connnander for the condition of the materiel and foir the ^iciency 
of the personnel under his chazge. 



THB BAVXEXT COdlXAKD* H 

68. Before drtQ, ^»^ce/ or action he wffl make a careful 
inspection of the equipment of his station, verifying the adjust- 
iltentB (si the plotting board and of other apparatiu. 

09. Having completed the inspection, and having received the 
reports of the chiefs of details, he will report to the battery com- 
mander; ''Sir, stations in order," or will report defects he is unable 
to remedy without delay. ^See par. 40.) 

80. At the conclusion' of tne exercises for the day he will &^ 
that the stations be closed (par. 41), will inspect his statioj^, and 
will report to the battery commander, hanoing him iJl recenrds 
pertaining to the day's work at his station. 

OBSSBVXte. 

61 . Observers will be selected on account of their special aptittide. 
They will understand thoroughly the use ctf their instruments tlnd 
will have a knowledge of the genend charActenstic features of wilr 
ships. Each observer is responsible for the cam and adjtlstment 
of his instrument and for the police of his station lit all tiities, ^nd 
win report* to the range officer deficiencies,' defects, or acddeiital 
damages as soon as the;(' are known. 

tfS.^Raliges to moving' taigets as determined fo v ' deprestiMi 
position finders and coincidence range finders wiQl be compared 
nequentlv (if practicable) with ranges as detmiiined by a l6iig 
horizontal base. 

68. Observers will be test^ frequently as to their proficiency 
in the practical use of the instruments to which assigned. The 
test win be conducted so as to determilie the relative' 'ftbilit^'of 
various observers to read quickly and accurately Tangee't^'ftWd 
and moving objects. ...... 

THS 'Pi;OTTE&. . ' n 

64. The plotter has chaige 61 ^ti]%^lti%ting room under the range 
officer. He is responsible lor the adjustment of the plotting hosad 
atfd oth^ plbttingifeomequlpm^hti H^ii^lbetebted frequently 
A^ to the accuracy of his prediction of set^dfwahi p^ttnts. ' ^ ' • ^ 
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68. The emplacement officer is in chaige* ef one 6r^more emj[]3abe^ 
ments. He is responsible to the battery commander for the 
condition of the emplacement mat^el and for the efficiency of its 
service. 

66. Before drill, pnu;tice, or action he will make a careful inspec- 
tion of the materiel under his charge, and will test the electrical 
firing circuit if installed. 

67. Having completed the inspection and having received the 
reports of the chiefs of sections, he will report to the battery com- 
mander. "Sir, Nob. (or pit ) m order, " or will report 

defects ne is unable to remedy without delay. (See par. 40.) 

68. At the conclusi on of the exercises for the dav, ne will com- 
mand BBPLACB EQtJIPMBNTS (par. 41), wiU inspect the 
emplacement, and will report to the battery commander. 



,. : . TBS anir A«]>*pn comiAVosu. 

69. Each emplacement of a gua battery is commanded by a flOio* 
commander and each pit of a mortar battery by a pit commanger, 
who ia responsible to the emplacement officer lor the condition of 
the materiel and the efficiency of the personnel of his section. The 
gun l^or pit) commander will supervise the gun cleaning and will 
require the jnechanic to keep pieces and carriages, in excell^it 
condition. Be will supervise the service of the piece. ^ . , 

70. The gun (or pit) commander will have chaige of the entirdr 
emplacement under the emplacement officer, and durinfi; the 
absence of the emplacement officer, he will perform the auties 
prescribed for the emplacement -officer. After the details have 
oeen posted as prescribed in paragraph 40, he will command 
XXAIGDTS OVN, He will maKe a genecal in^ection^f the |^ 
carriage, paving especial attention to the recQil cylinders, the£rmg 
device, and. the oiling of the various bearings. He will repoft to 
the emplacement officer, *' Sir, No. -^, — — (or pit — — ) in order, ' ' 
or will report defects he is unable to remeay without delajr. 

71. At the conclusion of the ei^ercises for the day, he will. com*, 
mand FOBM SECTIO N af ter the emplacement officer has com- 
manded J^EPLACS lEQUIPMSNTS (par. 41). He will supervise 
the . repbtcing of equipments and implements^ will see tnat the 
piece IS secured, and will then form his section on the bftttery 
parade. 

. THE QTJV POnrTEE. 

JS« A gun pointer is assigned to each gun in commiseton and i|i 
re^)Qnsil^e for the condition and adjustment of the sishtand eoght 
stsmdard. He will have a general knowledge of the diaracteristic 
features of warships. He will be ;tested fr^uently , as prescribed 
in paragraph 224. 



78. One mechanic, or acting mechanic, is.assigned> under the 
gun commander, to each 8-iiicn (or greater caliber). gim emplace- 
ment, to each mortar emplacement, and to each battery of the 
intermediate or mmot aiBiameiit in aeryifie. He is in inunediate 
charge of all small stores and supplies at the emplacement or 
bat^ry to .which assigned. 
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Chapter V. 

FI&E DIRECTION FOB BATTERIES OJ* THE XAJOB 
AND THE INTEBMEDZATE ABKAXENT. 

(For a descriptioii of the apparatus uaed in battery fice direction, 
see Chapter XXIII.) 

74. The following syBtems of range and position finding are in 
use: 

(a) The horizontal base system, which requires a station equipped 
with an azimuth reading instrument at each end of a horizontal 
base line. When a battery has more tluui one horizontal base line, 
those other than the normal base line are called auxiliary base 
lines. Auxiliary base lines may be obtained by using the observ- 
in^ instrument m the battery commander's station in connection 
with the instrument at B' or B^\ 

(6) The vertical base system, which req^uires a single station 
equipped with a depression range and position finder. 

(c) The coincidence ranee finding system, which requires a 
single station equipp^ wiui a coincidence range finder. If the 
coincidence^ range finder is not provided with an azimuth reading 
device, a separate azimuth instrument is required. 

(<f) The emergency system, which may consist of the systems 
specified in (6) or (e), or of some other system improvised by the 
battery commander. 

7$. The methods described below are based on standard installa^. 
tions. As far as applicable, they will be used with all installations. 
The fire direction for those batteries of the intermediate armament 
which are not provided with major armament equipment will be 
as prescribed, tor batteries of the minor armament in Chapter VI. 

QXnX BATTSBT. 
KANNIKO PARTIES. 

76. Battery commander 's station: 

Battery commander. 

Observer. 

Operator for each telephone. 

M^icians. 
Plotting room: 

Ranse officer. 

Hotter. 

No. 1, assistant plotter. 

No. 2, primary arm setter. 

No. 3, secondary arm setter. 

No. 4, ran^ board opemtor. - : 

No. 6, de&ction board operator. 

No. 6, range tmnsmitter. 

No. 7, operator for telephone to the emergency sta^n. 
Each observing station: 

Observer. 

Reader. 

23 
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INDICATION AND IDBNTIFICATION OF A TABOST. 

77. The battery commander having identified a target, indicated 
to him by the fire commanderjjfl preecribed in Obapter XVII, 'Will- 
indicate it to his observers (at B*', W^^-W^ and EJ) and gan pointers, 
as follows: 

1. TABOST; 2. Subarea; 3. iNTame (or type and class) of an 



isolated ship, or designation of division, formation, ^ip num- 
ber , and at ni^t the number of the covering searchlight. 

When the observers are on the Jwget they report **B^ (B^^, W^^ or 



emergency) ON TABOBT.'* When the gun pointers are on the 
target, they report * * No. 1, 2, 3, or 4 on tareet. ' * When the battery 
commander is satisfied thfit the target has oeen correctly identified 
by the observers, he will give the command 4. TB4CX. Unless 
ouierwis^ specified, the system normally usfed at the battery will 
be used at the command TBACK. 

78. Some examples of comQiands are as follows (dashes indicate 
pauses to allow for transmission of the command by telephone): 

1. TABOET ; 2. OCEAN VIEW ~ ; 3. TKAS (ob- 
servers report B^, W^, W^\ or emergency on target; gun pointers 
report No. 1, 2, 3, or 4 on target). 4. TBACB. 

1. TABGET ; 2. LTNNHAVEK ; 3: OIL TANK 

CLASS 1-8 (observers report 3.^ B^^, B^''^, or emei^geiicy on target. 

Gun pointers report No. 1, 2, 3, or 4 on target.) ■ — 'i 4. B °(or 

B'O VEBTICAL BASE, TBACB:. 

1, TABGET ; 2. BOCA CHICA — r^\ 3 .^HQiHTOB 

BIVISION' (observers report B', W\ W'% or emergency oii target. 
Gun pointer:s report No.X 2>.3, or 4 on target.) -^ — ^; 4^ B^or 
B^O ATTXtUA^Y BASE, TBACB. 

1, TABGET -\ i. TOBOGA ; 3. PBSTBOTEB 

DIVISION, SHIP NO. i. (Observers report B^ B^^ W^\ or 
emergency on target. Gun pointeis jp^|K>rt No. 1, 2, 3, or 4, on 
target) . 4. EMEBGENCY SYSTEM, TBACB. 

79. Observing and aiming points for observers and gun pointers 
will be as follows: 

1. For all power vessels haviiig but one fuxmel, that fuimel will 
be the observing and aimiujg^ point. 

2. For all saiung vessels having but one xyiast, .that ipast will be 
used for the observing and aiming point. 

3. For all power vessels havins two or more funnels, the forward 
funnel will be the observing and aiming point. 

4. For all sailing vessels havii:^ two or more mastS;.tbe forward 
mast will be the observing and aiming poont. .^: j ., . 

5. For all vessels not included above^ tlie aiming pomt will be 
designated by the conunander assigwigtbe, target. . 

If for any reason it is impracticable ta utilize th^e pbserying and 
and aiming points specified above^ the battery comrhander will 
designate other points when he indicates tiie tablet, or at any time 
after he indicates the iljarget that it becomes wp^acticable to use 
the prescribed points. . >i-. 
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watch ie used, and the comiiMndi SBAST, TA^ are given over 
Uleoiwrver'BlinefronthebatteTycoiBmandei'sBtEitibii. (REAST 
cen«^oadB to tha fint ttrdke oi the hetl, utd TUa to the thud 
Bbtdce.) The tracking contiiiDee until CXA8B TBAOXZHG or 
CBAiraK TABOETiBcndeTed. 

No. 2 wean a telephone head aet on line from B'. He tota the 
prunary arm to the azimuth received Erom B' and calls "set." 

No. 3 weara a teleph<Hie head set on line from B", Ha sets the 
secondary arm to the asimiith received from B" and calk "set." 

'Hie plotter places the targaccumtely at the iatenection of the 
urns and tnarkH on the plotting board the poaition of the plotted 

Kint. When more than one point on a comae hae been platted, 
calle OLXAK, or give! a signal as Boon as he has narked eadi 
nevpoliKt, At this CMumand oraignal,' the arm wtteis move their 
anna bo a« locleulhe track otthet^get. lite plotter coBndera tb» 
plotted track of the target and the probable course of tho talget,and 
oeinR a ^»edic(ian ruler (or other tona ot pteidictw) he maf ks the 
position ot the set-fonraid pomton the boaHltolfaatitwiU lie on 
the probable track of the tfu^t. The plotter then swings the gun 
arm to the net-torwajd point and reads off the gun arm the aelual 
runge to the set-forward point {lie gun arm must be set at uormaJ). 
He then moves the gun arm to [be last plotted point and balds ft 
there until No. 1 reads tho angular travel and resets the tally dial 
and the tally subdial. (K there is considerable Icet motion m the 
tally dial the platter should 6tst move the gun arm to the plotted 
positioa before the laat, hold it there until No. 1 sets the tally dial 
and tbe tally suhdial, then move the gun arm to the lust plotted 
Dosition and hold it there while No. I reads the angular travel.) 
Angular travel may be taken between set-forward points, but the 
result ia not as accurate as when t^ken between plotted points. 
When travel is taken between set-forward points, No. 1 calls off the 
angular travel as soon as the plotter has called the range, and resi?ts 
the tally dial and the t:)lly subdi^l. 

To set the tally dial and the UiHy subdial. No. 1 turns the out«T 
scale of the tally Bubdial until the zeta is opposite the pointer, and 
sela the disk ot the tally dial so that the 15 of the scale is opposite 
tbe pointer. No. 1 caAs out the reference number corresponding 
to the ai^:idar travel of the target to iVo. 5, reading tbe degrees from 
the liiMy dial and the huudreathe bom the outer scale oi the tally 
subdial. No. 1 operate the wind component indicator and sets 
the target arm to the azimuth oC the gun ann, changing it wben- 
evef (ho azimuth of the gun arm changesas much aa^°. The 
azunufb and the velocity of the wind arc received by letef^one. 
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When Case III is used, No. 1 calls oB the azimuth of the set-forward 
point. 

No. 4 wears a telephone head set on the line to the emplaceiCneBts. 
He operates the range board and the atmosphere idide rule. By 
means of the atmo^tere slide rule, he aetermines (fnvtt the 
barometer and' the thermometer readingB which axe telephosed to 
the station) the atmosphere reference number. He obtains the 
wind reference numb^ from No. I. who operates the wind com^* 
ponent indicator. The height of tide is telephoned to the station^ 
The battery commander or the range office specifies the muzzle 
velocity to be used on the Tange board. 

No. 4 sets the ruler to the actual range of tibe set-forward pointas 
called off by thO/ plotter, and after applying cotrrections for atmos- 
phere, wina^ tide< and velocity, he telephones tho corrected range 
of the set-forward jpoint to the emplacements. He sends to m 
gunsy the deflection called by No. 5 m Oasell ot the azimuth called 
by No. 1 in Case III. : 

No. 5 operates the deflection board. He uses the angwlar travel 
called off by No. 1 and takes the wind reference number frdm the 
wind component indicator, whadbi is operated by No. 1 . H)6 applies 
the corrections for wind, drifts and angular travel of the target m 
Cases I and II, and calls the dght deflection to No. 4. In Case III 
he determines the corrections for wind and drift afld then appUes 
the resultant correction to the asdmuth asrection scale of i& gun 
arm whenever it difle» from, the previous correction by 0.05 or 
more. » . 

. No. 6 transmits to the guns by means of the mechatueal or elec- 
trical range transmitter the corrected range annouBced by No. 4« 

VEBTICAL-BASB SYSTEM. 

81. The range officer tlirows the switches so as to bring both arm 
setters' telephones in multiple with the reader^s telephone in the 
station ordered. The W^ (or B'') arm is laid aside. The observer 
at B' (or B,"^^) follows the target, stopping the instrument with the 
horizontal wire on the water line and the verticail wire on the 
designated part of the target, at the last stroke of the bell. ' The 
reader transmits the azimuth and the rang^e to the arm setters. The 
tracking is continued in this manner unnl CEASE TRACJOXfQ or 
CHANGE TARGET is ordered. Both arm setters hear azimuth 
and range. If B'' is sending information^ No. 2, on hearing the 
azimuth, sets the primaiy arm;! No. 3 notes the rahge and calls it to 
the plotter as soon as No. 2 calls^" set. ' *' If B^^ is sending infbrma- 
tion, No. 3 sets the secondary arm and No. 2 calls the rsaise. The 
plotter places the targ against the arm at the range callea by the 
arm setter, and the remaining operations are £ts prescribed for the 
horizontal base system. 

88. Where instruments for both horizontal and vertical base 
systems are installed practice in the use of each will b^ held fre- 
ouently. Special attention wilj be given to practice in changing 
from one system to th6^ other. . 

'' 88. The time interval bells will be cut off freiquently and obser- 
vations taken from a Witch or clock in the B. C. station, AEAJDIY, 
I, being called over the line to the observers. 
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M. Tkecoincidencemi^ finding syBtemiB siniilar to the vertical- 
base-Bjnrtem. No. 2 aetB tae aim comspoading to iti» station, and 
No. ^notes tibe laaflB aad calls it to the plotter^ as soon as No. 2 calls 
*'8et." The telepnone line fnm the coincidence nuige finding 
statioa to the plotting loom should be provided with head sets for 
Nos. 2 and 3. 

86. In batteries provided with a horizontal base, the coincidence 
range finding instrument is used as an emergency instrument. 

EWEROBNCT SYSTEM. 

86. In addition to the regular system in use at the battery, every 
battery should be provided with one or more additional systems 
lor use in emetgency. 

Batteries having the horizontal base system, should have at least 
one emeigency s&tion equipped with a coincidence range finder 
or a depression position finaer. Those batteries provided only 
with self'^MHitained bases (either vertical or horizontal) should have 
additional instruments located at various points for use in 
emergency. 

XOiElTAB BATTCHY. 



87. 



MAKNIKG DT5TAn.S. 

B.C. etation: 

Battery commander. 

Assistant battery commander. 

Battery commander's obperver. 

Operator for each telephone. 

Azimuth keeper (who operates time azimuth board). 

Musician. 
Plotting room; 

Range oflBcer. 

Plotter.. 

No. 1, assistant plotter. 

No. 2, arm setter. 

No. S, arm setter. 

No, 4, azimuth computer. 

No. 5, opeiator of device for ti^nsmitting data to the pits. 
Observing stations (for each): 

Observer. 

Reader. 

INDICATION AI?D IDEN'TIFICATION' OF A TARGET. 

88. The methods of Indication and identification are the same as 
those prescribed* for a g^un battery (par. 77), except that targets are 
not indicated to, or ioentified by, the gun pointers. 
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HORIZONTAb BASE STSTSM. 

88. The command TMACK faaviBg been given, the tsu^t is 
plotted by means of the piunary and seeondary arms from anmntfas 
taken simidtaneougiy from W and B^'in the nme maimer as pre* 
scribed for a gun battery. (JPar. SO.) 

PREDICTINO AND FIBINO. 

r 

80. In the followtng description, showing^- ^le diffetent steps in 
their order, both firing and predicting intervals are assumed to be 
one minute. For conveniei]Lce of explanation, the observations on 
which predictions are to be made are designated as "time 1," 
''time 2,'* etc., the intermediate (or half-minute) obsenratlems 
being designated "i," thus "timel/' " tunelj," ?'time2,'* etc. 
After a tai;^t has been assigned, upon the command TKACKf 
the target is plotted every half minute. 

lime 1 is tne first plotted position of the target, time 1^ is the 
next} and time 2 iei tne third plotted position, necessary to make a 
prediction. The prediction may then be made at time 2, and the 
salvo or shot fired at time 3, 1 minute after time 2. ^ . i 

The zone should be indicated before time 2; to do this the plotter ^ 
after time 1^, the last intermediate .observation before time 2, 
estimates the position at wMch the target i/^U be plotted at time 2, 
and also the approximate location of the. predicted and set forward 
points, brings up the mortar arm, calls out the zone and notes lor 
his own use the time of flight; a well instructed plotter ^«>uld be 
able to make this estimate wi&out mateadfj. eRor. in Uie t^me. 

As soon as the position of the taQiet is plotted from the observa- 
tions taken at time 2, the plotted calls or signals CU^AB, the pri- 
mary and secondary arms are moved 9>.|is to. clear th/o- course of the 
target, the plotter applies the preoieter holdljotg^ it. at to angle of 
about 45^ with the board, the 10-second pointers to. the side toward 
which the target is moving, and marks the predicted and set«lorward 
points. Then he lays the predictor to one eide, brings the ffradu- 
ated edge of the mortar arm to the set-forward point, and cails out 
the elevation. No. 4 iiomediately sete his deflection board for tills 
elevation while No. 5 repeats the elevation ov(^r the, telephone to 
the booth at the same time recording it on bis rec^d sheet and 
transmitting it by his electrical or mec^nical device. . While the 
plotter is getting the elevation, No. 1 reads tbeasumntii of the set- 
forward point and calls it out to No. 4 after the plotter has called the 
ele^'ation. No. 4 then obtains the corrected azimutih and calls it 
to No. 5 who records and transmits it in a similaK manner as for 
elevation. (No. 4 instead of No. 5 may wear the telephone head 
set on the Une to the pits.) ... 

The plotter next brings the graduated edge of t^e mortar arm to 
ihe predicted point and calls ''set";, then i^o* 1 transmits ,the 
azimuth of the predicted point to the battery commander's oIk 
server, who sets the battery commander's instrument, to this azi- 
muth. The pit bein^ ready, the signal for firing is given when the 
target crosses the vertical wire of the instrument, provided the time 
of crossing indicates that no considerable error has been made in 
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predictikm. This is a matter for the exercise of judipnent by the 
lattery ocniiinaiider or his assistaiit, but, in eeneia], if the time of 
crossiiig varies more than five seooiMls fiom &e predicted time the 
<x>mmand BXULT should be given to the pits. 

The required data having been tcanamitted^ the plotter notes the 
travel during the last minute, estimates the position of the next 
predicted and set-ltNrward points, brings up the mortar ann, reads 
the zone number, and estimates the time of flight for the next shot 
or salvo. The tracking is then resumed. 

The predicting int^val is not necessarily equal to the Snag 
interval and is ordinarily taken as one minute. 

With suflidently well-trained personnel, the firing interval may 
be reduced to 45 or 30 seconds ana 1 minute predictions made every 
45 or 30 seconds. 

If the battery commander's station is also the primary station, 
the primary arm, instead of the mortar ann, is brought to the pre- 
dicted point, and No. 2 reads and transmits to the battery com- 
manders observer the asimuth of the predicted point. 

DUTIES OF THE AZIMUTH XBKPER. 

91. The azimuth keeper operates the time azimuth board. He 
receives his data from the plotting room and immediately calls 
" error " if he discovers any large error which can not be accounted 
for by a change of zone or other normal change. 

THE VEBTICAL BASE 8T8TEV, THE COINCIDENCE BANOB nNDING 
SYSTEM, AND THE EMEBOBNOT SYSTEM. 

M. The vertical base system, the coincidence range finding 
system, and the emergency system are used under the same con- 
mtiond and in the same manner as pmvided for a gun battery, so 
Iat as the location of the track on the plotting boara is cbncemed. 
P^redicting and firing are as prescribed for the' horizontal base sys- 
tem for mortars. 




Chapter VI. 

FIBE BIBECTION FOB BATTSBIES OF THE HINO& 

AKUAJIENT* . 

MAITHIHG PABTY. 
98. 

Battery commander's station: 

Battery commander. 

Obierver. 

Kange board operator. 

Deflecticm boam operator. 

Operator for transmission device, 

Operator lor telephone to fire (mine) commander's action, 

Operatorfor teijepbpQe to spott^ig station. ' .. . 

Musicians. 
Spotting station:. ; 

Spotter. 

Adsistant* 
94. Each, member c^ the manmng party, on readying faia statiiHiL 
examines the apparatus to which assigned, makes tl]^ po'escribea 
tests and adjustments, and reports to his chiel of detail. On com^ 
pletion of the examination, the chief of detail reports to the Wttery 
commander: '' Sir, B. .€. (or spotting) station in ofder.'' 

96. Having identified a tazget indicted to him by the fire (mine) 
conmiander, the battery commander indicates it to the observer, 
^un pointers, and i^potters by com^nands simito to tho^e pseiBcribed 
in pazafflraph 77. 

9^. WheQ satisfied that t^ taiget haa^been identified,: the batieiy 
commander commands TRACK, whereupon Une. observer, the gun 
pointer?, aQd the. spotters follow the taiget. The observer an- 
nounces the range frequently. 

The operator of the rai^e board determines and sets the corrected 
range on the (mechanical) transmission device. 

97. The battery commander determines the travel by means of 
his instrument and makes the necessary deflection corrections for 
wind, drift, and travel. 

(a) TO RANGE FROM ONE GUN. 

98. The battery commander commands NO. — FIRE ONB 
SHOT; the piece is loaded and fired, imder the direction of the 
gim commander, at the corrected range and deflection indicated 
on the transmission device. With the vertical wire of his sight 
set at the deflection used by the ranging gun, each gun pointer 
follows the target by traversing the gun untu the instant of splash, 
when he stops traversinc, quickly moves the vertical wire to the 
splash without moving the gun, then reads and reports his deflec- 
tion to the battery commander. 

30 
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FuMA-tlke reports d the gun pointen and tbe epoUeiB, Hbd from 
hie own obeervaticm, the batteiy oonmusdOT eausw the neceasatr 
coitectiansto be ftpfdied in twder to place the next shM on the tar- 
get. Additional nn^ng Hhota Kre fired until tils' bMteiy com- 
mander is mrinfiri with hie conectionB, and then he'Commonde, 
-BATTRBT COKliXNOX nRDTG. 

Range and deflaction comclioiuitie nuKte throughout the ^dng 
ae often aa neceeeary. 

During any eeriee of firing, the b^tterv conunander ia kept in- 
formed m the deviation of the shota by tne epotteis, who report at 
'"Muent int^ervala "Short (of ovrt-)-^ of Hit." 



emplacement theicfor, or by the command NO. — CB&tU VDt- 
ING, 

Firing from the battery may be stopped byi Betting themecAialictd 
trannniBMori device to read 6 tt 0, by ria^tg all bella, or by the 
eranound OSASI VIBINGt ^given by month or by bngle). 

(b) BKUV' SAMOINO- 

9B. SheaE run^ng consists in firing two or mure guns at the Game 
instant with their range settings diSeriqg by equal incremente and 
increased or decrMsed from the right by ine specified increment 
in yards, observing the relative poBitiona of target and splaahee, and 
matingcorreetiona from these obaervatioua. 

100. The battery commander deeiguates the ranging gun and 
the range difference between adjacent guns and conmiandB SHEAF 
&AHGINQ, at which conmiand all guna are leaded. Tho ranging 
EiiE IB laid on the range ehown on tbe mechanical tranamission 
device. Other guns are laid on this range ccirrecled for their 

E roper range diflerencea. All guns are fired on a signal from the 
attery commajider. All gun pointers defarmuie and report their 
deflectionHafpreBcribod tor ni 0^1"); friim diiogun, Sixjticrs report 
the distance of thi' n- ■■■■ i ■■■'.i ■: i" n, li i ■;_■■' 'i, :it: ■-"[ raulti- 
pleaol theshpal. ■■ -" t nver), 

asUurdBplaah.ehiif; , .. .. , i.l :,iiii ui. 'n^porta 

and from his own obHorvaticn of splashes, tJie battery conunander 
causes the neceasary corrections to bo applied, fires additional 
shola from the rai^ii^ gun, or opens with {he battery at once, as 
conditions warrant. 

101. Rangingby sheaf is a simple method, if the spotter's station 
is located well off to the SJmk of the battery or tar above the level 
of the gun. The distance between splashes provides a measure for 
estimating the distance from any splash to the target. The method 
is valueleee when the guns are on a low site and the battery com- 
mander's and spotter stations are near the battery, as one splash 
may obscure the others, 

(C) EMEROBNCY PtRINO. 



is out of action, or if there is no 

. er ranges solely by observation. 

e battery commander's observer is provided with 
pad, pencil, and stop watch. 



lOS. It the range finding system is out of action, or if the 
range finder, the battery commander ranges solely by obsei 
In ooch caaee the battery commander's observer is provide 



Tlie procedure is the aanie m wh^a opentin^ with a image finder, 
except in the following pwticttbuv: 

1. The battery commander proceed! as in tiie nemial eyBtem, 
except that he estimatee the fini range and the range ncrement. 

2. The obaerver records and every five seconds calls the range 
to the range board operator. . The range called difleia from toe 
preceding one by the amount of :the nnge increment. 

(d)> NOTBS. 

108. The spotting station will be located in such a position that 
the most accurate lesillts of theobsenratian o£ overs ana ahorts may 
be obtained. 

104. A spotting station on the flank of the battery is especiaU^ 
desirable for night firing. ' 

106. For n^t firing, if the tacgetis well iUuBunated, tiie nennal 
system will apply, but if the illuminatioii is po(xr; the emeigency 
system will be used. 

106. Ammunition provided with theSemple tracer is of material 
aid to the battery commander in deciding wnen he is on the taj^t. 
The use of a tracer at night provides' the same facility, for determin- 
ing the deflection corrections as now ob tarns in day jpractice. The 
same reliance, however, can not be placed on the estimates of overs 
and shorts from the battery as by day. 

107. Sheaf ranging is preferable for ni^ht and emeigencry firing, 
and for day firing if the spNotting station is well on the flank. 

105. Where permanent installation is not provided, one or more 
battery commander's stations will be improvised 'at suitable places 
on the flanks of the battery. 

109. Deflection and range boards as described in paragraphs 386 
and 395 will be improvi^ imtil standard bouds are supplied. 
Where no mechanical transmission devices are installed, they will 
be improvised, if practicable. , If not practicable, telephone or 
other means of communication will be \ised. ' 
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Chapter VII. 

12-mCH liOKTAB BBILI«. 
Tax PIT SECTION. 

110. Each pit of four mortars is manned by a pit section (88 
enlisted men plus the reserve detachment) consisting of a pit com- 
mander, four mortar detachments, an ammunition detachment^ 
and a reserve detachment. 

111. Each mortar detachment (14 enlisted men} consists of a 
chief of detachment, an azimuth setter, an elevation setter, and 
II cannoneers numbered from 1 to 11, inclusive. 

112. The ammunition detachment (31 enlisted men) consists of 
a chief of ammimition and 30 cannoneers numbered from 1 to 30, 
inclusive. This detachment is divided by the chief of ammuni- 
tion into detfdls for the service of powder and projectiles. 

118. The reserve detachment consists of all unassigned can- 
noneers. It is posted by the pit conmiander at some convenient 
place, and is used by him to fill vacancies in the other detachments. 

114. To post file pit section. — ^The section is posted as prescribed 
in detail in paragraph 40. The pit commander commands DE- 
TAILS, POSTS, and after the cannoneers are posted, he com- 
mands EXAMINE GUN. 

115. To call off. — ^The battery commander may at any time 
give the command GALL OFF, which is repeated bv the pit 
commander. The cannoneers in each detachment call off their 
numbers, beginning at 1. 

116. To load and Are. — ^The battery commander indicates the 
tari^t as prescribed in Chapter V. He designates the kind of 
projectile to be used and the mortars to be fired, and after the 
necessary data have been determined, commands COMMENCE 
FIRING. 

The pit commander commands LOAD when the battery com- 
mander gives the command COMMENCE FIRING and before 
each shot or salvo of a series. 

The battery commander may give the command LOAD, in 
which case the pit commander repeats the conunand. The pieces 
are loaded but are no t fir ed until tiie battery commander com- 
mands COMMENCE FIRING. When the number of shots or 
salvos s pecifi ed has been fired, the pit commander commands 
CEASE FIRING. Whe n not specifiea, the battery commander 
commands CEASE FIRING, and the pit commander repeats the 
command. 

117. When dummy ammunition is used , imless ot herw ise ordered , 
the mortals are unloaded at the command CEASE FIRING. 

60610*— 14 ^3 33 



84 IS-nrCH XOBTAB DKZIX. 

DT7TXZS OF THE EMPLACEMENT OFVXCBK. 

(For mortar batteries the term *' pit' * officer is authorized.) 

118. In addition to the duties prescribed for the emplacement 
officer in Chapter IV, he observes the pr(^;re8s of the loading, and 
if it is apparent that either one oi two pieces will not be laid in 

time, he commands NO . — , or NOS . , TAKE GO VEB. If it is 

apparent that more than two pieces will not be laid in time, he 
commands SELAT and reports to the battery commander. 'Wnen 
two or more pieces are laid and aXL details nave taken cover, he 
closes the safet y sw itch (if firing by electricity) and reports or 
edgnals A (or B) PIT SEADT to the battery commander. 

Should circumstances arise after he has reported or signaled 
PIT BEADT to the battery commander that, in nis opinion, would 
make it unsafe to fire, he breaks the firing circuit (or causes lan- 
yards to be dropped when firing by lanyard) and reports to the 
battery commander. 

119. When there is no emplacement officer, the pit commander 
performs the duties prescribed for the emplacement officer in 
addition to his own duties. 

120. The following drill is prescribed for each imortar detachmeint: 
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12-IHCH XOBXAB DBILL. 



12'inch inortar drill. 



Details. 


At command DXTAZL8, 
POSTS. 


At command XZAXnra 

onv. 


Chief of detach- 
ment (noncommis- 
sioned officer). 

• 


The chief of detachment 
takos post where he can super- 
vise the mortar detachment. 


The chief of detachment 
makes a careful inspection 
of the mortar and carriage 
and reports to the pit com- 
mander. 


Azimuth setter 
(nonoommissione d 
officer or private). 


The azimuth setter takes 
post at the traversing cranks, 
racing the mortar. 


The azimuth setter exam- 
ines the azimuth index for 
adjustment by observing 
the mark made on the racer 
when the piece was last ori- 
ented, and examines and 
tests the traversing mecha- 
nism. 


Elevation setter 
(nonoommissione d 
officer or private). 


The elevation setter takes 
post at the quadrant or eleva- 
tion pointer, facing It. 


The elevation setter exam- 
ines the quadrant and tests 
the elevating mechanism, 
assisted by No. 6. 



la-XllOH XOBT^E B&XU* 
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it-inch mortar drill. 



Atcomai^nd LOAD. 


At command RSLAT. 


At command 
OXASS Fnt- 
niO. (When 
dummy ammu- 
nition is used.) 


The chief ef detaohment super- 
vises the work of hts detachment, 
assists in ramming the proieotile, 
verifies the laying of the piece in 
azimuth and elevation, and calling 

<« iro READY,*' takes cover 

after all of his detaohment have 
taken cover. If his detachment is 
ordered to take cover before the 
piece is laid, he cuts it out of the 
firing circuit by openine the proper 
switch or by causing No. 2 to quit 
the lanyard when filing by laiiyard. 

He observes the nnitsle of his 
mortar when a salvo is fired) and in 

case of a misfire caUs out iro 

XZSFXRS. 


The ehi^ of detach- 
ment's duties are the 
same as at the com- 
mand LOAD. 


The chief of de- 
tachment supeiv 
vises the> woi^ iaf 
his detachment. 


The asimnth setter takes ptet at 
a run and traverses thepiece rapidly 
to the nearest limit of the loading 
position, as Indicated by a paint 
mark on the iron i>ortion of the asi- 
muth circle. He assistsin ramming 
the projectile. He then traverses 
the piece as rapidly as possible to 
the azimuth setting posted. 


The azimuth setter 
returns to the piece at 
a run and sets the 
piece for the new azi- 
muth, and takes cover. 


The azimuth set- 
ter traverses the 
piece to the near- 
est limit of the 
loading position, 
and assists in ex- 
tracting the pro- 
jectile. 


The elevation setter takes post at 
a run, imclamps and depresses the 
piece to the loading jxisition as 
n^idly as possible, but without 
shock, and sees that the spring 
latchis engaged. He sets the quad- 
rant lor the elevation as soon as it 
is posted, and assisted by No. 5 ele- 
vates rapidly to the approximate 
elevation. Then he sets the piece 
accurately, clamps it, and takes 
cover. 


The elevation setter 
returns to the piece at 
a run and lays the 
piece for the new eleva- 
tioo, clamps it, and 
takes cover. 


The elevation 
setter returns to 
the piece and pro- 
ceed as at the 
command X«OAD. 

• 
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12-inch mortar drill — Continued. 



1 » • * .* 

Retails. . 


« 

At Gominaiid DETAn<S, 
POSTS. 


At command BXAHIKS 


.BiMch detail, 
Noe. 1.2, and 3; No. 
lIscninfoTbreeob. 


No. % procures a wiper or 
. oottoa.waste and a can ooa- 
taining Ittbricating oil and a 
sponge. He places the can 
convenient to the breech, and 
takes post 1 yard to the 
rear and right of the breech 
facing it. 

No. 2 procures a wiper or 
cotton waste and the long 
lanyard (if a lanyard is used) 
which he coils with the hook 
on top and places convenient 
to the breech . He takes post 
1 yard to the rear and left. 
oi the breech,fkcing it. 

No. 3 procures primers, 
primer pouch, puncn, drill, 
reamer and firing mechanism, 
and takes post to l^e right of 
the breech , facing No. 1. 

, r 


Nos, 1 and 2 lemoYO the 
breech cover and place it at 
thodesignated plaice. 

No» 1 examines the breech 
mechanism, breechblock, 
breech recess, chamber, and 
b<x:e, and gives thenecessaiv. 

necessaiy. 

No. 2 examines the breech 
recess and gas check seat, 
cleans and oils them, exam- 
ines the long lanyard (if one 
is used)» and assists in spong- 

No. 3 examines the vent 
and the firing mechanism. 
He dears the vent and 
cleans the primer seat. 


Rammer detail, 
No. 4. 

• 


No. 4 procures the rammer 
and extractor, places the lat- 
ter on the rack or prop, and 
takes post as prescribed for 
cover post, rammer vertical, 
head on the floor of the em- 
placement. 


No. 4 places the rammer 
on the prop, and assists in 
sponging when necessary. . 



U-IVOH la^TSB. DHILL. 

JX-tncb mortar drill — Ccmtinaed. 



nltion VI ii9Bd-) 



US and oils the breech- 



es powder 
ir by hand 
._ J in the gas- 
it, and takes coeei ai soon 



cess and sssIsIb In ismmli^ 

—' the tray latch, and oloies 



&s 



^pQllgl 



. _ nsi. 

Atuc the bneOhblrKik Is oom- 
pleteliralo wd, N*. 3 InEeits a primer 
In tha vent, Imran the le^ at the 
Bring darloe campUuig iew», and 
OPiDDWBib XLBTATX. Whan 
the mcrtarls to be Uvd- by lanyard 
be hoota tb* diart Imwd «lcr f te 
ptect It lUaUti abmi U', and takes 
corat. As soon as the breech Is 
open, after the piece Is flred, he re- 



ble foroe as soon as the truck Mam 
to last with Iti boSer agalnit the 
lace of the breech. Tbey wtttadrav 
tha nimn* qnleklT.and nil quit 
axoept No. 4, vho car- 



Nae.laodSt'o 
MSdMsttheeoDi- 
mand BXI.AT 
SBAW FOW- 
SKK CRASOB. 
until the powder 
charge Is vjth- 



Sietum to the piece at 



IDE thepToji 



aoon as the Utter hi 

No. 1 pushes the nen 
one in place and V ~ 

No. 3 hook: the 
lanvBTd afta Ike «Jff« 
it lUvaled ahtmt ii , 

Na.lsbslehtenscmt 
the lonj( lanyard and 
Mands irsdy to tire. 



iFlth drawing the 
pr^ectile, retnroB 
■ theeitraolortothp 
proa, and lakes the 
lammei to hie post. 
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IS-iwA mortar dK2i>— Oon^ued. 



Details. 



Elevating detail. 
No. 5. 



Powder • serving 
detail. No. 6. 



At uommand DZTiJX«S, 
POSTS. 



At copiTnand ygAKIHE 



No» 6 takes post at the ele- 
vating wheel, lacing it. 



No. 6 procures a wrench for 
filling plugs, a measure con- 
taining hydiolene oil, and a 
funnel, and places them con- 
venient to the piece. He 
then takes post near the en- 
trance to the powder maga- 
tine. 



Truck <ietails, 
Nos. 7,8,9,and]0. 



Nos. 7 and S bring out a 
loaded track and run it to a 
point about 10 feet in rear of 
the breech, No. 7 on the right 
and No. 8 on the left. 

Nos. 9 and 10 run an empty 
trunk alongside the delivery 
table In the shot ^Ilery, No. 
9 on the right and No. 10 on 
the loft. 



No. 5 removes the mnssle 
cover and places it at the 
designated place, assists the 
elevation setter in testing 
elevating medtumism, deans 
and oils the gear. 



No. 6 unscrews theflHing 
phifli of both recoil cy llndecs 
ana If oil fs needed, fills 
them. Then he notifies the 
chief of detaohment that the 
cylinders ate ready for in- 
spection* After tlM fnspee* 
tion he Rcrsws the filling 
plugs well home and re- 
places his implements. 



Nos. 7 and 8, and 10, ex- 
amine the trurks and clean 
and oil them. 



Ifi^nrOK XtBTAB. BUXX. 
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It-inch mortar dri2(--OontiBued. 





At command BXLAY. 


At command 

CZA8B na- 

XHO. (When 
dummy ammu- 
nition is used.) 


No. 6 runs to theetorvUng band* 
wheel, and at the oommand XUB- 
VATZ, elevates rapidly to the ap* 
proximate elevation and takes 
cover. 


No. 5 retnms to the 
piece at a run , elevates 
under difeotion of the 
elevation setter, and 
takes cover. If the 
oommand 2>BAW 
FOWBBBCKABCM 
has been given also, 
he proeaeds as at the 
command O H • 

HBjroB riBijro, 

and tftkes cover as 
soon as the piece is 
again clamped In ele- 
vation. 


No. Jl retums to 

the piece and pro- 
ceeds as at the 
command OOH- 

Msvoz mmro 

until the piece is 
clamped in the 
loading position. 


No. 6 receives the powder charge 
on a powder serving tray from a 
member oltbe ammunition detach- 
ment before leaving his cover post, 
and follows the track to the breech . 
As soon as the truck has been re- 
moved, he inserts the tray into the 
breech recess, and as soon as the 
powder charge has been pushed 
Into the chamber by No. 1, he 
withdraws the tray and takes his 
post at a run, carrying the trav 
with him. 


No. 6 remains at 
emier poitt except when 
the command DKAW 
POWDBBOBA&OZ 
has been given also, in 
which case he brings 
up the next charge and 
thrusts it in the cham- 
ber as soon as No. 2 
has withdrawn the old 
one. He then receives 
the old charge from 
No. 2 and takes cover, 
turning over the old 
powder charge to a 
member of the ammu- 
nition detachment. 


No. 6 receives the' 
powder chaigofrom 
No. 2, and returns 
it to the ammnni- 
tion detachment. 


Nos. 7 and 8 (or 9 and 10) run 
a truck from the position of cover 
to the loading position (about ten 
feet in rear of the breech) and 9 and 
10 (or 7 and 8) run a loaded tmck 
from the gallery to the position oi 
cover just vacated by 7 and 8 (or 9 
and 10). At the proper time 7 and 
8 (or 9 and 10) push the truck for- 
ward rapidly and bring it up against 
the 1^ of the breech without shock, 
timing their arrival at the breech 
so as to clear the block as it is swung 
to own. As soon as the proiectile 
has Men rammed, they withdraw 
the tnick promptly and run it back- 
ward into the shot gallery and 
alongside of the delivery tablo, roll 
a new projectile on the truck, and 
at the next shot run the reloaded 
truck rapidly to the position of 
cover just vacated by 9 and 10 (or 
7 and 8), who have pushed their 
truck forward to the loading iiosi- 
tion. 


No duties. 


Nos. 7 and 8 (or 
9 and 10) bring out 
empty truck ftom 
the gallery and 
when projectile is 
drawn back onto 
the truck retom it 
to the gallery. 
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12-ineh mortar d^li-^Oontiiiiied* 



DetaUs. 


At eomnuind DZTAIX«S, 
POSTS. 


otnr. 


Bponga detail. 


No. 11 procures tbe cham- 
ber and boresponge and a ves- 
sel containing hydrolene oil, 
places tbe yemel well in rear 
of the pit, and holding the 
sponge with the head toward 
^e pit, takes post near the 
vessel facing the pit. (When 
no firing is to take place the 
vessel may be emp^.) The 
four nnmbers 11 align them- 
selves to the right; 


No. 11 brings up the cham- 
ber and bore sponge when 
called for by No. 1. 



If H71C& fnttrkar drill — Gositniaed. 



« 
• • 

AteoMnittad LOAD. 


At command SEXiAY. 


At eommand 
CEASX I2B- 

ZHO. (When 
dunmiv' smnra- 
nition Is used.) 


No. 11 dipR the heed ofthe sponge 
in the hydrolene oil, and allows the 
excess oil to run oft; after each shot, 
be rushes forward with the sponge, 
and as soon as the bieMhblock is 
opened, sponfses the chamber, as- 
sisted by the breech deta'l. 


No duties. 

• 


No duties. 



NVraS ON TBB DMULi. 

181. At the command TAKE COVBB, the mortar detachments 
take positions in rear of the pit. arranged in order from the risht 
(No. 1 detachment on the right). Each detachment ia ia douDle 
column, as follows: 

Elevation 5 

setter. 

6 Azimuth . 

setter. 

2 1 

4 3 




(or 10) 8 7 (or 9) 

11 

128. The cover post for No. 4 is the same as his regular post, and 
the detachment forms on him at the command TAKE COVSB. He 
does not auit the rammer except at the command CEASE FIBINQ, 
or when directed to do so, in which cases he places the rammer on 
the rack or prop. 

188. When powder is not served from the rear of the pit, the 
cover post of No. 6 is near the entrance of the gallery from which 
powder is served. 

184. In taking cover, the details proceed to their posts as rapidly 
as possible, but should avoid interfering with those whose duties at 
the piece have not been completed. 

18fi. The service of the mortar is conducted habitually as though a 
salvo had just been fired (pieces elevated and detachments at cover 
post), but in case the command COMMENCE FIBINQ or LOAD is 
^ven when the details are at their posts and the pieces in the load- 
ing position, No. 6 proceeds at a run to the point designated for 
receipt of the powder charge. 

126. When mortars are equipped for firing by electricity, they 
are fired by the emplacement officer at the signal of the battery 
commander. Mortars are fired by lanyard if me electrical firing 
circuit is not installed or is out of orde r. W Tien the lanyard is 
used, the emplacement officer commands FIBE at the firing signal 
of the battery commander. 

187. The chief of ammunition is in command of the ammunition 
detachment, and has charge^ under the pit commander, of the 
galleries and magazines pertaining to his emplacement. 
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He is responsible for the condition of the projectiles, trolleys, 
delivery tables, and for the police of the galleries and magazines. 

When the details are posted, he makes an inspection of the 
trolleys, magazines, and galleries and reports to the pit commander 
"Ammunition service in order, " or reports defects ne is unable to 
remedy without delay. 

He IS lespcotfible that all tracks are loaded and delivery tables 
filled with proiectilee at the be^nning of an action. Dunng drill 
or action he supervises the Ber\'ice of ammunition. 



Cluster VIII. 

12 OB 14 INCH OUN DRILL (DISAPFBABINa CAB- 

BIAQB). 

THE GTTK SECTION. 

128. Each emplacement is mamied b ^ a gun section (42 enlisted 
men plus the reserve detachment), consisting of a gun detachment, 
an ammunition detachment, and a reserve detachment. The gun 
commander is in command of the gun section, and is also chief of 
the gun detachment. 

129. The gun detachment (29 enlisted men) consists of the gun 
commander, the gun pointer, the chief of breech, the range setter, 
the range recorder, the deflection recorder, and 23 cannoneercL 
numbei^ from 1 to 23, inclusive. The gun aetachment is divided 
into details as shown in the drill which follows. 

180. The ammunition detachment (13 enlisted men) consists of 
the chief of ammunition and 12 cannoneers, numbered from 24 to 
35^ inclusive. The ammunition detachment is divided into de- 
tails for the service of powder and projectiles according to the loca- 
tion of magazines, shot rooms, and hoists pertaining to the emplace- 
ment. 

181. The reserve detachment consists of all unassigned can- 
noneers. It is divided into two reserve details, one for the gun 
detachment and one for the ammunition detachment. The reserve 
detachment is posted by the gun commander at some convenient 

Slace or places, and is used by him to fill vacancies in the other 
etachments. 

182. To post the gun section. — ^The section is posted as pre- 
scribed in detail in par. 40. The gun commander commands 
DETAILS, POSTS, and after the cannoneers are posted he com- 
mands EXAMINE GUN. 

133. To call off. — The battexy commander may at any time give 
the command CALL OFF, which is repeated by the gun com- 
mander. The cannoneers call off their numbers, beginning at one. 

184. To load and fire. — ^The battery commander indicates the 
taiget as prescribed in Chapter V. He designates the kind <d 
projectile to be used, and after tracking has begun commands. 

fa) COMMENCE FIBINa. 

^5) FIBE BOUNDS, COMMENCE FIBINa. 

[c) NUMBEB(S) FIBE SHOTS, COMMENCE 

FIBINa. 

The gun commander commands LOAD w hen the battery com- 
mander gives the command COMMENCE FIBINO, and before 
each fihot of a series. 

The battery commander may give the command LOAD, in which 
case the gun commander repeats; the command. The piece is 
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loaded but is held fro m ba ttery until the battery commander com- 
mands COMMENCE FEEUNQ. 

When the number of rounds specified has been fired, the gun 
commander commands CSA8B UBJNQ, at which conmiand all 
cannoneers resume their posts. 

When the number of roun ds is not specified, the battery com- 
mander commands CBASE FIRING, and the gun commander 
repeats the command. 

ISA. When dummy a mmun ition is used^ the piece is unloaded 
at the command CEASE FIBINQ, unless otherwise ordered. 

186. The following drill is prescribed: 
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IB <sfr 14 inch gun drill {disappecaivg carriage). 



Details. 



At command I>ETAILS, 
POSTS. 



At command 
QJTV 



Gun commander 
(noncommissioned 
officer). 



Gun pointer (non- 
commissioned offi- 
cer or private). 



The gun commander gives 
the command DETAZLSi 
POSTS and superv^ises the 
procuring of eouipment and 
unplements. Me posts the 
reserve detachment. 



The gun pointer procures 
the sight, places it in its seat, 
and takes post on the sighting 
platform. 



Range setter | The range setter takes post 
(noncommissioned I facing the range scale, 
officer or private), i 



Range recorder 
(noncommissioned 
officer or private). 



Deflection re- 
corder (nonoom- 
missioned office or 
private). 



The range recorder pro- 
cures chalk, a ruler, a black- 
board eraser, and a stop 
watch, and takes post at the 
time-range board. 



The deflection recorder pro- 
cures chalk, and a blackboard 
eraser, and takes post at the 
deflection recorders board. 



The gun commander gives 
the command SZAluNE 
CtJnf, makes a general in- 
spec^n of the gun and car- 
riage, and reports to the em- 
placcnnent officer. 



The eun pointer examines 
the sight and verifies the ad- 
justment of the azimuth 
index. He examines the 
traversing mechanism and 
the electric firing mech- 
anism and circuit (if used). 



The range setter examines 
the elevatmg and retracting 
mechanisms, and cleans ana 
oils the gears if necessary. 



The ran^ recorder exam- 
ines the tmie-range board. 
He puts on the head set 
and tests the telephone to 
the plotting room. 



The deflection recorder 
examines the deflection re- 
oorder's board. He pats on 
the head set and tests the 
telephone to the plotting 
room. 
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It or 14 inch gun dnil (dimippearing caniage). 



At ooxnmand LOAD. 


At o<»nmand CXASB IIB- 
TBfQ (when dummy am- 
munition is used). 




The gun commander gives 
the command OXA8X FUft* 
nrO and supervises the work 
of unloading. 


and saperviaes the woric of his section. After the 
chief of breech has given the oonmiand TRIP, the 
mm commander sees that the gem goes fully into 
Dattery, verifies the ranse settmg, and if the set- 
ting b oorreet, calls SB AD Y. 


The gan pointer sets the deflection recorded on 
the dOTeetibn recorder's board and directs the 
traversing so that he will be on the target by the 
time the gan Is in battery. He tires the piece or 
gives the command FX&B as soon after the com- 


No duties. 


At the command TBIP the range setter lays 
the piece for range in acc(»tlanoe with information 
obtained from the time-range board, as described 
in Par. 400. 


No duties. 


The range recorder contimies plotting the time- 
range curve as prescribed in Par. 400. 


The renee recorder oon- 
tinues plotting the time-range 
curve. 


The deflection recorder makes a record of the last 
deflection received when it differs from the last 
one recorded, erasing the latter. 


The deflection recorder 
continues recording deflec- 
tions. 



50610*— 1^ 
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12 or 14 inch 


gun drill {disappearing eama^«)--Ooiitinued. 


Detalis. 


At command DZTAILS, 
POSTS. 


At command ''*'*'^— '*'^- 

omr. 


Breech detail, 
chief of hreech 
(noncommission e d 
olBoer or private), 
and Nos. 1, 2, 3, 
and 21. 


The chief of breech taken 
post 2 yards in rear of the 
breech, fachig it. 

No. 1 procures a wiper or 
cotton waste and a can con- 
taining lubricathig oil and a 
sponge. He places the can . 
convenient to the breech and 
takes post about 1 yard to the 
rear and right of the breech, 
facing it. 

No. 2 procures the operat< 
ing crank for the breech 
mechanism and places it in 
positfon. He also procures a 
wiper or cotton waste and 
takes post about 1 yard to the- 
rear and left of the breech, 
feeing it 

No. 3 procures the lanyard 
(if one is used), primers, 
primer pouch, punch, drill, 
reamer, and nring mechan- 
ism, and takes post on the 
right side of the piece about 
1 foot to the right and f^ont of 
the elevating band, fiicing to 
the rear. 

No. 21 takes post about 2 
feet to the right of the breech 
on line with its face, tacing it. 

(Note.— For 14-inch guns 
the distances of Nos. 1, 2, 3, 
and 21 f^om the breech may 
be increased.) 


The chief of breech exam- 
ines the breei^ mechanl<«n, 
breechblock, breech recess, 
chamber, and bore, am 
gives the necessary orders 
for deanfng and pntthig 
them into oonditun fi>r 
service. 

Nos. 1 and 21 remove the 
hreech cover and place it at 
the designated place. They 
dean and oil the breech- 
block and breech mechan- 
ism. 

No. 2 deans and oils the 
breech recess and gas check 
seat. 

No. 3 examines the vent 
and the firing noediaaism. 
He dears the vent and 
deans the prhner seat. Ho 
coils thel<MQglan3rard (if one 
is used) and nangs it over the 
end of the devat ng arm. 


Bammer detail, 
Nos. 4, 22, and 23. 


Nos. 4 and 22 procure the 
rammer and place it on the 
hooks near the rail, head 
toward the hoist. 

No. 4 takes post about 2 
yards ftom the head of the 
rammer, within reach of the 
staff, facing the piece. 

No. 22 takes post 4 yards to 
the left of No. 4, facing the 
niece. 

No. 23 procures the ex- 
tractor for the dummy pro- 
jectile and places it near the 
rammer, takes post 4 vards 
to the right of No. 4, racing 
the piece. 


No. 4 assists the breech 
detail in deaning when 
necessary. 

No. 22 removes the muzzle 
cover, hands it to No. 8, who 
places it at the designated 
place. 

No. 23 assists No. 9 hi flU- 
ing the recoil cylhiders, pass- 
ing up the oil measure and 
the funnd when needed. 


Elevathig detail, 
Nos. 5 and 6, 


Nos. 5 and 6 t4ike posts at 
the elevating handwneel on 
the same side as the range 
setter, facing the piece. 


Nos. 5 and 6 assist the 
range setter in examining 
the elevating and retracting 
mechanism, and in cleaning 
and oiling the gears. 
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12 or 14 indi gun drill (disappearing carriage) — Continued. 



At oomxnand LOAD. 



Tho chief of breech gives the command 
RAM for ramming tibe projecttle, and the com- 
mand JX BATTBRY, TBIP for tripping the 
gon. If a lanyard is ofied, he hooks the lanyard 
Deftore the primer is inserted, and does not com- 
mand TSIP until after the iMdmer is inserted. 
After firing, he unhooks the limyard. 

No. 1 places the head of the ramer against the 
base of the nrojeotile as the tmiSk approaches tho 
breech, assists in ramming the projectile, closes 
breech, assisted by No. 2, and goes to his place on 
the rammer and stands by for the next shot. 

After each shot, No. 2 wipes the mushroom head 
and ga»check seat with a cloth moistened with 
hydndene oil, then takes his place on the rammer, 
assists in ramming the projectile and assists No. 1 
in closins; breech. 

No. 3 inserts a primer after the breechblock is 
completely closed and lowers the leaf of the firing 
device completely down, steps back to the rear as 
the gun goes in battery, letting his lanyard (if one 
is used) uncoil, and p ulls t he lanyard (if one is 
used) at the command FXBB. After the piece is 
fired he coils the long lanyard (if a lanyard is used) 
and as soon as the breech is opened removes the 
old primer, dears the vent, and cleans the primer 
seat. . 

Na 31 opens the breechblock, and cleans and oils 
it when necessary. He assists No. 1 with the 
crank when there is difficulty in closing the breech. 
If the projectile fails to seat at the first trial, he 
assists on the rammer. 

Note.— (The battery commander may require 
Nos. 1 and 2 to assist in ramming the powder, and 
the chief of breech to assist In .ramming the 
projectile.) 



At command 

, XVO. (When dummy am- 
munition is used.) ' 



The chief of breech super- 
vises unloading. 

Nos, 1 and 2 assist in with- 
dratring.the dummy powder 
Cham. and the dummy pro- 
No. 3 removes the primer. 
No. 21 opens breech and 
assists in withdrawing the 
dummy prc^ectile. 



The truck is brought up to the face of the breech, 
and the projectile pushed carefully off the truck 
until the base of the projectile is Just Inside the 
powder chamber. The truck is then withdrawn 
and run off to one side. Nos. 1, 2, 4. 9, 10, 21, 22. 
and 23 then man the rammer as near the outer end 
as possible, and at the command KOMS BAM. 
by the chief of breech, they rush the projectile for- 
ward hard into its seat, increasing the speed of the 
rush so that the projectile wOT have Its ftotest 
movement when it comes trp hard in its seat. The 
rammer detail pushes the powder oil the powder 
tray and into the powder chamber to such a dis- 
tance that the breechbkwk will give the powder 
charge a final push into the chamber in dbsinff. 

Note.— (The battery commander may-requnre 
Nos. 1, 2, 9, and 10 to assist in ramming the pow- 
der, and the chief of breech to assist in ramming 
the projectile.) 



No. 4 brin« up tho ex- 
tractor and pculs the dummy 
powder sections back onto 
the tray. He hooks the ex- 
tractor into the dummy pro- 
jectile and assists in with- 
diawing K. 

Nos. 22 and 23 assist in 
withdrawing the dummy 
projectile. 



Nos. 5 and 6 elevate or depress the piece under 
direction of the range setter. 



No duties. 
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liS or 14 ifuA gun drill (diiappearing earriagt) — Contmuea. 



Details. 


At command DXTAZLS, 
P08T8. 


1 
At conunand XZAMIirx 


Trayersing detail. 
Nob. 7 and 8. 


Noe. 7 and 8 procure the 
travsrsing cranks, place one 
of them on the shaft, on the 
same side as the gun pointer, 
and take posts at the crank 
liEMlagtotherear. 


• 

Nos. 7 and 8 remove the 
drip pans, assist in testing 
the traversing mechanism. 
No. 8 receives the muuto 
cover from No. 23 and plaose 
it at a designated place. 


Tripping detail, 
No6. 9andlO. 


No. 9proonresa wrendi for 
filling plugs, a measure con- 
taining hydrolene oil, and a 
funnel, and goes to the rlitht 
tripping lever. 

No. 10 procures a wrendi 
for filling plugs and goes to 
the left tripping lever. 


Nos. 9and lOmounton the 
chassis, each carrying a 
wrench, and remove the 
filling plugs from the recoil 
cylinders. If oil is needed. 
No. 9 calls on No. 23 for the 
funnel and measure, and 
pours oil into the right cyl- 
inder slowly. No. 10 
watches the oil hole in the 
left cylinder. When both 
cylinders are full. No. 
hands the fUnnel and meas- 
ure back to No. 23 and noti- 
fies the gun commander 
that the cylinders are ready 
for inspection. After the 
inspection, Nos. 9 and 10 
screw the plugs well home, 
and take posts facing the 
piece by the platform rail- 
ing. No. 9 three yards to the 
ri^t of No. 4, and No. 10 
three yards to the left of 
No. 4. 


Truck detail, 
Nos. 11 and 12. 


Nos. 11 and 12 bring out the 
shot trucks to be used and 
take posts at the handles of 
one of the trucks— No. 11 on 
the right aiyl No. 12 on the 
Mt. 


Nos. 11 and 12 examine 
the trucks and clean and oil 
them when necessary. 
They then turn them over 
to toe hoist detail for load- 
ing. When the first truck 
is loaded, they push it out 
to some convenient position 
in rear of the breech. 


Powder serring 
detail, Nos. 13, 14, 
15, and 16. 


Nos. 13, 14, 15, and 16 bring 
out the powder trays to be 
used and turn them oyer to 
the ammunition detachment. 
They take posts opposite the 
first tray loaded, Nos. 13 and 
15 on tne right and Nos. 14 
and 16 on the left, Nos. 13 and 
14 in rear. 


Nos. 13, 14, 15, and 16 see 
that the powder sections are 
arranged on the trays in the 
order in which they are to 
be inserted. 


Hoist detail, Nos. 
17, 18, and 19. No. 
17ischiefofdetafl 
unless a noncom- 
missioned ofltoer is 
assigned in charge. 


Nos. 17, 18, and 19 take 
posts at the delivery table. 


Nos. 17, 18, and 19 exam- 
ine and cleen the delivery 
table and the projectiles on 
it. They exam ine the auto* 
matic stop. They load the 
trucks turned over to them 
by the truck detail. 
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12 or 14 inch gun drill {dUappearing carriage) — Continued. 



At command LOAD. 


At command CSA8E VZB- 
nra. (When dummy am- 
munition is used.) 


Nos. 7 and 8 traverse the pieoe under direction 
of the giin pointer. Thev halt when the piece is 
fired and resume traversmg as oon as the track 
is withdrawn from the breech. 


No duties. 


Nos. 9 and 10 assist in ramming the projectile. 
As soon as the projectile is seated they quit tlie 
rammer and run to the tripphig levers. At the 
command IN BATTEBY they seise the tripping 
levers and at the command TBZP raise them 
quickly to the stops, hold them for an instant, 
then let go, and when the gun is in battery run 
back to their posts at the rammer, where they 
stand by for the next shot. If firing by electricity, 
No. 9 (or No. 10) closes the safety switch as soon 
as the gun is in battery. 

Note.— (The battery commander may require 
Nos. 9 and 10 to assist n ramming the powder.) 


No duties unless the 
dummy projeotfle sticks, hi 
which case they assist in 
starthig it ttmm its seat. 


Nos. 11 and 12 run out a loaded shot truck, No. 
12 adjustins the truck to the proper height hi ac- 
cordance with the position of the piece upon recoil. 
The truck is run forward so that the tray enters 
the breech recess squarely. As the truck brings 
up agahist the face of the breech No. 12 sets the 
brake. As soon as the projectile is pushed off the 
truck Nos. 11 and 12 run the truck back to the 
hoist and turn it over to the hoist detail. They 
then take posts behind a loaded truck and stand 
by for the next shot. 


Nos. 11 and 12 push a truck 
hito position at the breech to 
receive the dummy prqjeo- 
tfle and then return the truck 
to the loadfaig position. 


As soon as the rammer has been withdrawn after 
seating the projectile the nose of the powder tray 
is inserted in the breech by Nos. 13, 14. 15, and id, 
and the rammer detail, in one motion, pushes 
carefully tiie entire powder cbarse off the tray to 
sudh a distance that the breech block will give the 
powder charge a final push into the chamber hi 
doshig. The tray is then removed and the breech 
dosed. 


Nos. 13. 14, 15, and 16 bring 
up an empty powder tray to 
receive the dummy powder 
sections and return the 
loaded tray to the loading 
position. 


Nos. 17, 18, and 19 receive the empty truck after 
each shot, load it, and run it out conveniently for 
Nos. 11 and 12. 

1 


No duties. 



H 
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t2 or 14 inch gtm drill {dimppeanng carriage) — Oontinued. 



Details. 


At command DZTAII«S» 
POSTS. 


oinr. 


Sponge detail, 
No. 20. 


No. 20 procures the cham- 
ber sponge and a vessel con- 
taining hydrolene oil, places 
them on the opposite side of 
the emplacement from the 
rammer, and takes i>ost near 
the chamber sponge, fiBicing 
the gun. (If there is to be no 
firbig, the vessel may be 
empty.) 


No. 20 brings up the 
Cham ber sponge \when called 
for and assists in sponging 
the chamber. 



<»* 
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1£ or 14 indi gun drill {diMppearing carriage) — Continued. 



k\ oommand LOAD. 



At oommAnd OBASS TIB- 
nro. (When dummy am- 
muBittonisiiMd.) 



No. 20 dips the chamber sponge in the hydrolone ' 
oil and allows the excess ofl to run off as soon as the i 
breech block is opened after each shot, assisted by ' 
the breech detail, he spon^ the chamber as i 
quickly as practicable. 



No duties. 
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NOTES ON THE DRILL. 

(See also Chapters V, XV, XVI, and XXI.) 

.187. The service of the piece as given above is lor a gun with, 
an 1895 breech mechanism. If the gun has an 1888 breech mech- 
anism, tlae duties of the breech detail differ in the following re- 
spects: No. 1 assists in opening the breechblock, oils the thr^Mls, 
and assists in closing the breech; No. 21 assists on the translatuig 
crank, if necessary. 

188. To open breech, model 1888 mechanism. — ^No. 2 releases the 
rotating crank by turning the wing nut of the catch to the left and 
then turns the rotating crank clockwise, as indicated by the "open " 
arrow, until it brings up short in a horizontal position and is seciued 
by its catch; No. 1 turns the translating cranK briskly contraclock- 
wise. When the shoulders of the grooves strike against the ends of 
the rails, the block stops short and the shock fr^s the tray latch 
from its catch; No. 1 swings the tray and block to the right until 
the securing latch engages in the catch. 

189. To close breech, model 1888 mechanism. — ^No. 2 releases 
the securing latch from its catch; No. 1 swings the tray and block 
around to the left smartiy; No. 2 seizes the handle of me tray and 
continues the swinging of the block until the tray abuts against and 
is latched to the foce of the breech; then he tiums the £anslating 
crank clockwise until the breech is translated completely; No. 1 
releases the rotating crank by tinning the wing nut and turns the 
rotating crank contraclockwise, as indicated by the ''close " arrow, 
until it brings up short in a vertical position and is secured by its 
catch. 

140. To open breech, model 1896 mechanism. — ^The chief of 
breech unhooks the lanyard (when one is used) from the eye of the 
firing leaf; No. 21 turns the crank continuously in a clockwise 
direction until the tray comes to a rest against the hinge plate and 
the securing latch catches. 

141. To close breech, model 1896 mechanism. — ^No. 1 releases 
the seeming latch and tiuns the crank in a contraclockwise direc- 
tion until me projecting shoulder on the rotating lug striking the 
gear pirevents further motion. The latch is refeas^ before the 
truck is withdrawn from the breech, holding the breechblock open 
by the operating crank imtil time to close it. 

142. With the 1895 breech mechanism it will be convenient to 
fasten a wire aroimd the piece back of the elevating band with a 
loop in which the safety lanyard (if a lanyard is used) may be 
hooked dming the loading. The cnief of breech after unhooking 
the lanyard swings it over the teeth of the breech mechanism ana 
hooks it in the loop of the wire. Thus it is kept from being caught 
in the mechanism and is convenient to the chief of breech when the 
time comes to hook it again. 

148. Prior to practice or action shot trucks are adjusted to the 
highest point to which it is anticipated the ^aa will recoil, since 
the adiustment is made downward more easily and rapidly than 
upwara. 
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144. If the gun foils to go in battery completely, the gun com- 
mander orders Nos. 9, 10, 22, and 23 to use the pinch b^; these 
are engaged in the notches on the chaseds and the gun is forced into 
battery. However, battery commanders will observe such defects 
at daily drill and will have the same remedied before practice or 
action. 

145. To retract the gun. — ^Assuming that the gun is in battery, that 
the clutch is out, and that the cables are wound on the retmction 
drums, to retract the gun by hand the gun commander will command 
(1) FBOM BATTEBT, (2) HEAVE, (3) HALT. At the first com- 
mand No. 7 releases the retaining pawl and tiuns the speed crank 
to permit the pulUng out of the caoles. Nos. 1 and 2 pull out the 
cables to their full length and pass the ends to Nos. 21 and 4, who 
will have mounted on the chassis. Nos. 21 and 4 pass the cables to 
Nos. 9 and 10, who will have mounted the gun levers, and who will 
place the ends of the cables on the hooks. No. 7 will then tiuow 
on the retaining pawl and will turn the speed crank to take up aU 
slack, and No. 8 will push in the clutch, Nos. 21 and 4 watching the 
cables to see that they take the grooves of the drums. As soon as 
the slack has been taken up Nos. 4, 21, 9, and 10 return to the loading 
platform and Nos. 7 and 8 put on the retraction cranks. 

The gun section is drvlded into two reliefs by the gun commander. 
The fint relief takes post at the retraction cianks, and at the second 
command start to retact the gun. Tlie reliefs alternate as directed 
by the gun C(»nmander. As soon as the croaahead teeth engage 
their pawls the retraction shaft retaining pawl is thrown off, and 
remains off until the cables have been unhooked from the gun 
levers. 

When the gun has reached the loading position the gun com- 
mander commands HALT. At this command Nos. 7 and 8 remove 
the retraction cranks. No. 7, using the speed crank, lets out enough 
slack to enable Nos. 1 and 2 to iinhook the cables. After the un- 
hooking No. 7 takes up all slack with the speed crank and then 
throws the retaining pawl on. No. 8 tlien pulls out the clutch. 

146. For retraction by power the above drill is modified as follows : 
Assuming the idler to be out of gear, after the cables have been 
hooked to the gim levers and the slack has been taken up by 
No. 7 and the clutch thrown in by No. 8. at the command RBAVE 
by the pm commander. No. 8 throws the idler in gear. As soon 
as this IS done the range setter closes the main switch of the con- 
troller cabinet and moves the arm so as to turn on the power. The 
movements at the command HALT are the same as those prescribed 
for hand letxaction, except that the ran^ setter pulls the main 
switch of the controller caoinet, after whicn No. 8 throws the idler 
out of gear. The cables are then unhooked, and the dack taken 
up as prescribed for hand retraction. 

147. On carriages equipped with friction brakes on the retmction 
crank shaft it is not necessftrjr to nnhook the cables from the gun 
levers. Hie time consumed m pulling out and ho(ddng the cables 
is tliereby saved. On carriages so equipped the cables need not 
be unhooked, and the drill may be modined accordingly. 



Chapter IX. 

8 OB 10 INCH 0XJN DBUX (DISAPPBABIN0 

CABBIAOE). 

THE OUK SBOTIOH. ' 

148. Each emplacement is maimed b^ a gun section (37 enlisted 
men plus the reserve detachment) consistine of a gun detachment, 
an ammunition detachment, and a reserve detaclunent. The gun 
commander is in command of the gun section, and is also chief of 
the gun detachment. 

149. The gun detachment (26 enlisted men) consists of the gun 
commander, the gun pointer, the chief of breech, the range setter, 
the range recorder, the deflection recorder and 20 cannoneers, 
numbered from 1 to 20, inclusive. The gun detachment is divided 
into details as shown in the drill which follows. 

160. The ammunition detachment (11 enlisted men) oonsists of 
the chief of ammunition and 10 cannoneers, numbered firom 21 to 30 
inclusive. The ammunition detachment is divided into details 
for the service of powder and projectiles according to the location 
of magazines, shot rooms, and hoists pertaining to the emplacement. 

161. The reserve detachment consists of all unassigned can- 
noneers. It is divided into two reserve details, one for the gun 
detachment and one for the ammunition detachment. The reserve 
detachment is posted by the gun commander at some convenient 

Slace or places, aivi is used by him to fill vacancies in the other 
etachments. 

168. To post the gnn sectioii. — ^The section is posted as preaczibed 
in detail in paragraph 40. The gun commander commands 
DETAILS, POiSTS, and after the cannoneers are posted, he com> 
mands EXAMINE GUN. 

163. To call off. — ^Tbe battery commander may at any time give 
the command CALL OFF, which is repeated b^ the gun conunander. 
The cannoneers call off their numbers beginning at one. 

164. To load and fire. — ^The battery commander indicates the 
taiget as prescribed in Chapter V. He designates the kind of pro- 
jectile to be used, and after tracking has begun, commands: 

) COMMENCE FIRING. 

) FIRE BOUNDS, COMMENCE FmiNG. 

(c) NUMBEB(S) FIRE SHOTS, COMMENCE 

FIRING. 

The gun commander commands t LOAD w hen the battery com- 
mander gives the command COMMENCE SIRING, and before 
each i^ot of a series. 

The battery commander may give the command LOAD, in 
which case the gun commander repeats the command. The piece 
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8 OB 10 men eim dsiliu m 

is loaded but is held from bat tery until the battery commander 
commands COMMENCE FIRING. 

When the number of rounds spec ified has been fired, the gun 
commander conmiands CEASE TWJNQ, at which command all 
cannoneers resume their posts. 

When the number of -roun ds is not specified, the battery com- 
mander commands CEASE FIRING^ and the gun commander 
repeats the command. 

166. When dummy a mmun ition is used, the piece is unloaded 
at the command, C3SASE FIRING, unless otherwise ordered. 

156. The following drill is prescribed: 



8 OB 10 mcH cnnr dull. 



8 Of 10 iruh gun drill {diaappearing carriage). 



Details. 


At command DETAILS, 
POSTS. 

1 I 


GtXnx. 


Gun oommander 
(lumcommission e d 
offloer). 


The gun commander gives 
the command DETAILS, 
POSTS and supervises the 
procuring of equipments and 
implements. He posts the re- 
serve detachment. 


The gun commander jdves 
the command EXAMTWE 
dViH, makes a general in- 
spection of the gim and car- 
riage and reports to the em- 
placement officer. 


Qun pointer 
(nonoommissioned 
officer or private). 


The gun pointer procures 
the sight and places it in its 
seat and takes post on the 
sighting platform. 


The gun pointer examines 
thesight and verifies the ad- 
justment of the azimuth in- 
dex. He examines the trav- 
ersing mechanism and the 
electric firing mechanism 
and circuit (ifused). 


Range setter 
( nonoommissioiied 
officer or private). 


The range setter takes post 
facing the range scale. 


The ran|;e setter examines 
the elevatmg and retracting 
mechanisms. He cleans and 
oils the gears. 


Range recorder 
( noncommissioned 
officer or private). 


The range recorder procures 
chalk, a ruler, a blackboard 
eraser, and a stop watch and 
takes post at the time range 
board. 


The range recorder exam- 
ines the time-range board. 
He puts on the head set and 
tests the telephone to the 
plotting room. 


Deflection recor- 
der (noncommis- 
sioned Q^cer or pri* 

vate). 


The deflection recorder pro- 
cures chalk and a blackboard 
eraser, and takes post at the 
deflection recorder's board. 


The deflection recorder ex- 
amines the deflection recor- 
der's board. Heputsonthe 
head set, and tests the tele- 
phone to the plotting room. 


Breech detail, 
chief of breech 

( poPCOTn^nffiflinnAd 


The chief of breech takes 
post 2 yards in rear of the 
breech, facing it. 

No. 1 procures a wiper or 
cotton waste and a can con- 
taining lubricating oil and a 
sponge. He places the can 
convenient to the breech and 
takes post about 1 yud to the 
rear and right of the breech, 
i&dng it. 

No. 2 procures the operat- 
ing crank for the weech 
mechanism and places it in 
position. He also procures a 
wiper or cotton waste and 
takes post about 1 yard to 
the rear and left of the breech, 
f^ing it. 

No. 3 procures the lanyard 
(when one is used), primers, 
primer i)ouch. punch, drill, 
reamer, and firing mechan- 
l<tm, and takes post on the 
right side of the piece, about 
1 foot to the right and front 
of the elevating band, flEicing 
to the rear. 


The chief of breech exam- 
ines the breech mechanism, 
breechblock, breech recess, 
chamber, and bore, and 
fives the necessary orders 
for cleaning and putting 
them into condition for 
service. 

No. 1 removes the breech 
cover and places it at the 
designated place. He cleans 
and oils the oreechblock and 
breech mechanism. 

No. 2 cleans and oils the 
breech recess and gas check 
seat. 

No. 3 examines the vent 
and the firing mechanism. 
He clears the vent and 
cleans the primer seat. He 
coils the lone lanyard (if one 
is used) and hangs it over 
the end of the elevating arm. 


officer or private), 
and Nos. l, 2, and 3. 



8 OE 10 ZHGK OVH DB3XL. 



ei 



8 Of 10 inch gun drill {disappearing carriage), 



At eommand ZfO AIT. 


At command CEASE JIR- 
nro (when dummy am- 
munition is used). 


ThATiin rtoTnniAndAr firivw thf^coTT^inAnd LOAD 


The gun commyider gives 
the command CS A8E FZE- 
nro, and supervises the 
work of unloading. 


and supervises the woxx of his section. After the 
chief of breech has given the command TBIP, 
the gun commander sees that the gun goes fuiiy 
into battery y verifies the range setting, and if the 
setting is correct, calis BSABT. 


The gun pointer sets the deflection recorded on 
the deflection recorder's board and directs the 
traversing so that he wiii be on the target by the 
time the gun is in battery. He fires the piece or 
gives the command FZBE as soon after tne com- 


No duties. 


At the command TRIP the range setter lays the 
piece for range in accordance with information ob- 
tained from the time-range board as prescribed in 
Paragraph 400. 


No duties. 


The range recorder continues plotting the time- 
range curve, as prescribed in Par. 400. 


The range recorder con- 
tinues plotting the time- 
range curve. 


The deflection recorder makes a record of the 
last deflection received when it differs from the 
last one recorded, erasing the latter. 


The deflection recorder con- 
tinues recording deflections. 


The chief of breech gives the command HOME 
RAX for ramming the projectile, and the com- 
mand nr BATTERY TRIP for tripping the 
ran. If a lanyard is used, he hooks the lanyard 
before the primer is in.serted, and does not com- 
mand TRIP untfl after the primer is inserted. 
After firing he unhooks the lanyard. 

Nos. 1 and 2 open the breech. 

No. 1 places the head of the rammer against the 
base of the projectile as the truck approaches the 
breech, assists in ramming the projectile, and 
closes oreech, assisted by No. 2. 

After each shot No. 2 wipes the mushroom head 
and gasH^heck seat with a cloth moistened vrith 
hydfolene ofl, then takes his place on the rammer, 
assists in ramming the projectile, and assists No. 
1 in closing the breech. 

No. 3 inserts a inrimer after the breechblock is 
completely clCKsed and lowers the leaf of the firing 
device eomplHely 4&wn, steps back to the right 
and rear as the gun goes in battery, letting his 
lanyard (if one is used ) uncoil. He puUs the lan- 
yard ( if one l9 used^ at the command FIRE. Af- 
ter tho piece is fired he coils the long lanvard (if a 
lanyard is used), and as soon as the breech is 
opened removes the old primer, clears the vent, 
and cleans the primer seat. 

Note.— (The battery commander may require 
Nos. 1 and 2 to assist in ramming the powder, and 
the chief of breech to assist in ramming the pro- 
jectile.) 


The chief of breech super- 
vises unloading. Nos. 1 and 
2 assist in withdrawing the 
dnmmy powder charge and 
the dummy projectile. 

No. 3 removes the primer. 
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8 (»S^ 10 INCH QWX DBIU. 



8 or 10 inch gun drill {disappearing carriagey-Coatmued. 



Details. 



Rammer detail, 
No. 4. 



Elevating detail, 
Nos. 6 and 6. 



Traversing de- 
tail, Nos. 7 and 8. 



Tripping detail, 
Nos. 9 and 10. 



At command DETAILS, 
POSTS. 



No. 4 procures the rammer 
and places it on its hooks 
near the rail, head toward the 
hoist. He procures the ex- 
tractor for the dununy pro- 
jectile and places it near the 
rammer. He takes post 
about 2 3rards from the head 
of the rammer, within reach 
of the staff, facing the piece. 



At command 



No. 4 assists the breech 
detail in clieamng whan nec- 
essary 



Nos. 5 and 6 take posts at 
the elevating handwneel on 
the same side as the range 
setter, facing the piece. 



Nos. 7 and 8 procure the 
traversing cranks, place one 
of them on the shaft on the 
same side as the gun pointer, 
and take posts at the crank, 
f^ing to the rear. 



No. 9 procures a wrench for 
filling plugs, a measure con- 
taining hydrolene oil, and a 
funnel, and goes to the right 
tripping lever. 

No. 10 procures a wrench 
for filling plugs and goes to 
the left tripping lever. 



Nos. 6 and 6 assist the 
range setter in examining 
the elevating and retracting 
mechanism and in cleaning 
and oiling the gears. 



Nos. 7 and 8 remove the 
drip pans and test the trav- 
ersmg mechanism. No. 8 
receives the muzzle cover 
from No. 11 and places it 
at a designated plaoe. 



Nos. 9 and 10 mount on 
the chassis, each carrying a 
wrench, cmd remove we 
filling plugs from the recoil 
cylinders. If oil is needed. 
No. 9 calls on No. 11 for the 
funnel and measure and 
pours oil into the rleht cyl- 
inder slowly. No. JO 
watches the oil hole in tlie 
left cylinder. When both 
cylinders are full. No. 9 
hands the tennel and meas- 
ure back to No. 11 and noti- 
fies the gun commander that 
the oyluidflrs are ready for 
inspection. After the in- 
spection, Nos. 9 and 10 
screw the plugs well home 
and take posts, facing the 

Sieoe, by the piatfonn rail- 
ig. No. 9 one yard to the 
right of No. 4 and No. 10 
one yard to the left of No. 4. 



a OR 10 XHCK GUN DXILX. 



8 or 10 inch gun drill (dUappearing carnage) — Continued. 



At command LOAD . 


Ukii. (wnen dummy am- 
munition is used.) 


The track is brought up to the fiu» of the breech 
and the proJectOe pushed carefully off the truck 
until the base of the projectile is Just inside the 
powder chamber. The truck is then withdrawn 
and run off to one Bide. Nos. 1,2, 4, 9. and 10 then 
man the rammer as near the outer end as possible, 
and at the command HOME RAX by the chief 
of breech their rush the projectile forward hard 
into its seat, increasing the speed of the rush so 
that the projectile will have its fastest movement 
when it comes up hard tn its seat. The rammer 
detail pushes the powder off the powder tray and 
into the powder cnamber to such a distance that 
the broeohblock- will give the powder charge a 
final push into the chamber in closing. 

Note.— (The battery commander may require 
Nos. 1 and 2 to assist in ramming the powder, and 
the chief of breech to assist in ramming the pro- 
jectile.) 


No. 4 brings up the extrac- 
tor and pulls the dummy 
powder sections back onto 
the powder tray. He hooks 
the extractor into the 
dummy projectile and assists 
in vrithdrawing it. 


Nos. 5 and 6 elevate or depress the piece under 
direction of the range setter. 


No duties. 


Nos. 7 and « traverse the piece under direction 
of the gim pointer. They halt when the piece is 
fired and resume traversing as soon as the truck is 
withdrawn from the breech. 


No duties. 


Nos. and 10 assist in rammfaig the projectile. 
As soon as the projectile is seated they quit the 

oonmiand ZV B ATTB&T theyseice the tripnfaig 
levers, and at the command TRIP, raise them 
quickly to the stops, hold them for an instant, 
tnen let go, and when the gim is in battery run 
bock to their posts at the rammer, where they 
stand by for the next shot. If firing by electrici^, 
No. 9 (or 10) closes the safety switd^ as soon as the 
gun is in battery* 


No duties unless the dum- 
my projectile sticks, in which 
case they assist in starting it 
from its seat. 
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8 OE 10 INCH aUN DULL. 



8 ar 10 inch gun drill (disappeariTig carriage)-r-Gonthm&d. 



Details. 


At command DETAILS, 
POSTS. 


At command ZZAMIIIZ 


Truck detaU,Nos. 
11 and 12. 


Nos. 11 and 12 bring out 
the shot trucks to be used 
and take posts at the handles 
of one of the trucks; No. 11 
on the right and No. 12 on 
the left. 


No. 11 removes the muc- 
sle cover, hands it to No. 8, 
and assists No. 9 hi filling 
the recoil cylinders, passing 
up the oil measure and the 
funnel when needed. 

Nos. 11 and 12 examine 
the trucks, clean and oil 
them when necessary. 

to the hoist detail for load- 
ing. When the first track 
is loaded, they pu.<ih it out 
to some convenient posi- 
tion in rear of the breecn. 


Powder serving 
detail, Nos. 13, 14, 
15, and 16. 


Nos. 13, 14, 15, and 16 bring 
out the powder trays to be 
used and turn them over to 
the ammunition detachment. 
They take posts opposite the 
first tray, loaded. Nos. 13 
and 15 on the right and 
Nos. 14 and 16 on the left; 
Nos. 13 and 14 in rear. 


Nos. 13, 14, 15, and 16 
see that the powder sections 
are arranged on the trays 
in the order in which they 
are to be inserted. 


Hoist detail, Nos. 
17, 18, and 19. No. 
17 is chief of detail 
unless a noncom- 
missioned officer is 
assigned in charge. 


Nos. 17, 18, and 19 take 
posts at the delivery table. 


Nos. 17, 18, and 19 exam- 
hie and clean the delivery 
table and the projectiles on 
it. They examine the auto- 
matic stop. They load the 
trucks turned over to them 
by the truck detail. 


Sponge detail. 
No. 20. 


No. 20 procures the cham- 
ber sponge and a vessel con- 
taining hydrolene oil, places 
them near the railing on the 
opposite side of the emplaoe" 
ment from the rammer, and 
takes post near the chamber 
sponge, facing the gun. (If 
there is to be no firing, the 
vessel may be empty.) 


No. 20 bringsup the cham- 
ber sponge when called for 
and assists in sponging the 
chamber. 



8 OB 10 INCH OUH BEHX. 

Sor 10 inch gvn drill (disappearing carriage) — Ck)iitinued. 



At oommand LO AP . 


At command CSA8S FIB- 
IHG. ( W hen dummy am- 
munition is used.) 


Nos. 11 and 12 ran out a loaded shot truck. No. 
12 adjusting Um trudc to the proper height m ao- 
oordanoe with the position of the piece upon re- 
ooiL The truck 13 run forward so that the trav 
enters the breech recess squarely. As the truck 
brtags up against the face of the breech No. 12 
sets the biaJte. 

As soon as the projectile is pushed off the truck 
Nos. 11 and 12 run the truck back to the hoist, and 
turn it o^ er to the hoist detail. Then they take 
posts behfaid a loaded truck and stand by for the 
next shot. 


Nos. 11 and 13 push a truck 
hito position at the breech to 
receive the dunmiy pro- 
jectile, then return the truck 
to the loading position. 

* 


As soon as the rammer has been withdrawn 
after seating the projectile, the nose of the powder 
trar is inserted to the breech by Nos. 13, 14, 1^ 
ma 1^ and the rammtf detail, in one motion, 
pushes carefully the entire powder charge off the 
tray to sueh a distance thftt the breech block will 
give tbe powder charge a final push into the cham- 
ber in closing. The txay is then removed and the 
breech closed. 


Nos. 13, 14, 15, and 16 bring 
up an empty powder tray to 
receive the dummy powder 
sections, and return the 
loaded tray to the loading 
position. 


Nos. 17, IS, and 19 feeeire the empty truck after 
each shot, load it, and run it out conveniently for 
Nos. 11 and 12. 


Ko duties. 


' No. 20 dips tbe ohamber sponge in the hydro- 
Jena oil and allows the excess oil to run off. As 
803n as the breech block is opened aft«r each shot, 
assistod bv the breech detail, he sponges the cham- 
ber aa qnfckly as practicable. 

• 


No dutias. 



NOTTS- ON THB DRILL. 

157, The notes on the drill of the 12-inch or 14-inch gun battery, 
di0appearing caocriage^ appijr to an 8-inch or 10-inc)i gun battery, 
difiappearingearrifige, exc^t tbatr- 

(a) The duties prescribed for Nos. 22 and 23 are omitted. 

{b) The duties prescribed for-No^ 21 are omitted except those 
pertaining to retraction, and those prescribed in Par. 140, which 
are performed by No. 3, 

606W-- 



Chapter X. 

6-INCH Gtm DBILL (iDilSAPPEABINa CABBIAGE). 

THE OUK SECTXOir. 

158. Each emplacement is manned hy a gun section (22 enlisted 
men plus the reserve detachment) consistine; of a ^un detachment, 
an ammunition detachment, and a reserve detachment. The ^n 
commander b in command of the gun section, and is also chief of 
the gun detachment. 

169. The gun detachment (15 enlisted men) consists of the gun 
commander, the gim pointer, the range setter, tiie ranse recorder, 
the deflection recorder, and 10 cannoneers, niunbered from 1 to 
10, Inclxislve. The gun detachment is divided into df^taiifl as 
shown in the drill which follows. 

160. The ammunition detachment (7 enlisted men) consists of 
the chief of ammunition and 6 cannoneers, nombered ftt>m 11 to 
16, inclusive. The ammunition detachment is divided into de- 
tails for the service of powder and projectiles accofding to the loca* 
tion of magazines and shot rooms pertaining to the ei^placement. 

161. The reserve detachment consists of all nnassigned- can- 
noneers. It is divided into two reserve details, one for the gun 
detachment and one for the ammunition detabnment. The re- 
serve detachment is posted by the gun commander at some con- 
venient place or places, and is used by him to fill vacancies in the 
other detachments. 

162. To post the gun section.— Thesection is posted, as prescribed 
in detail in paragraph 40. The gun commanaer commands DE- 
TAILS, PO STS, and after the cannoneers are posted he com- 
mands EXAMINE GUN. 

168. To call off. — ^The battery commander may at any time give 
the command CALL OFF, which is repeated by the gun com- 
mander. The cannoneers call off their niunbers be|;inning at 1. 

164. To load and fire. — ^The battery commander indicates the 
target as prescribed in Chapter V. He designates the kind of pro- 
jectile to oe used, and after tracking has begun conunands: 

[a) COMMENCE FDLING. 

5) yike bottnds, commence firing. 

[c) numbeb(s) fibe shots, commence 

firing: ' 

The gun commainder commands LOAD w hen the battery com- 
mander gives the command COMMENCE FDEtING, and before 
each riiot of a series. 

Theliattery commander may ^ve the command LOAD, in which 
case the guh commander repeats the command. The piece is 
loaded, but is held fro m ba ttery until the battery 'commanaer com- 
mands COMMENCE ECRING. 
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When the number of roiinds specified has be^i fired, the gun 
commander commands CSASS EIHING, at which command all 
cannoneers resume their posts. 

When the number of rounds is not specified/ the battery com- 
mander commands CEASE ECRING, and the gun commander 
repeats the command. 

195. When dimimy a mmu nition is used, the piece is unloaded 
at the conmiand CEASE ifSXNQ^tinlessotiierwise ordered. 

188. The following drillis prescribed: 



6-INCB BfWK DBIU. 



Scinch gun drill (disappearing carriage). 



Details. 



Oun oommander 
(nonoomminianed 
officer). 



At oommand 2>ST AILS, 
POSTS. 



The gun oommaader gives 
the oommaDd DSTAILB, 
POSTSi and sQpeiTiaes the 
procuring of equipments and 
implements. He posts the 
reserve detachment. 



At comma nd. 



ves 



The gnn oommander 
the command XZAl 
OTTSt makes a gneral in 
spection of the gun and car- 
riage, and repons to the em< 
placement officer. 



Oun pointer 
(nonoommiasioned 
officer or private). 



The gun pointer procures 
the sight, places it in its seat, 
and takes post on theslghting 
platform. 



The gun pointer examines 
the si^it and verifies the 
adjustment of the axlmuth 
index. He examines the 
traversing mechanism and 
the electrfcflring mechanism 
and circuit (if used). 



The range setter takes post 
facing the range scale. 



Range setter 
(noncommissioned 
officer or private). 



The range setter examines 
the elevating and retracting 
mechanisms. He cleans and 
oils the gears. 



Range recorder 
(noncommissioned 
officer or private). 



The range recorder procures 
chalky a ruler, a blackboard 
eraser, and a siop watch, and 
takes post at the time-range 
board. 



The ranee recorder exam- 
ines the tim»-range board. 
He puts on the head set and 
tests the telephone to the 
plotting room. 



Deflection r e - 
corder (noncom- 
missioned officer or 
private). 



The deflection recorder pro- 
cures chalk and a blackboard 
eraser, and takes post at the 
deflection recorder's board. 



The deflection recorder ex- 
amines the deflection re- 
corder's board. He puts on 
the head set and tests the 
telephone to the plotting 
room. 



Breech detail, 
Nos. 1, 2, and 3. 
No. 3 is the chief of 
breech. 



No. 1 procures a wii>er or 
cotton waste and a can con- 
taining lubricating oil, and a 
sponge. He places the can 
convenient to the breech and 
takes post about 2 feet to the 
rear and right of the breech, 
facing it. 

No. 2 procures the loading 
tray (if one is used) and a 
wiper or cotton waste. He 
places the tray convenient to 
the breech and takes post 
about 2 feet to the rear and 
left of the breech, facing it. 

No. 3 procures the lanyard 
(when one is used), primers, 
primer pouch, punch, drill, 
reamer.and flr mg mechanism , 
and takes post about 2 feet 
to the right of the breech on 
line with its face, facing it. 



No. 1 removes the breech 
cover and places it at the 
designated place. He ex- 
amines, cleans, and oils the 
breechblock and breech 
mechanism. 



No. 2examine8,eleBns,and 
oils the breech recess and gas- 
check seat. 

No. 3 examines the vent 
and the firing mechanism. 
He clears the vent and cleans 
the primer seat. He exam- 
ines the chamber and bore 
and gives the necessary or- 
ders for cleaning them. 
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i^-tnc/^ ^n dtUl {disappearing carriage). 



At command LOAD. 


At command CEASE FIR- 
ntO (when dummy am- 
munition is used). 


Th« gun commander gives the command Z«OAD 
and supervisee the work of his section. After No. 
3 has ^ven the command TRIP, the gun oom- 
mander sees that the gun goes fully into battery, 
verifies the range setting, and i f the setting is cor- 
rect, calls BEADT. 


The gun commander gives 
the command CEASE FIR- 
lEO- and supervises the 
work of unloading. 


The gun pointer sets the deflection recorded on 
the denectum recorder's board and directs the 
traversing so that he will be on the target by the 
time the gun is in battery. He fires the niece or 
gives the command FIRE as soon after the oom< 
mand KEADT as the piece is pointed. 


No duties. 


At the command TRIP the range setter lays the 
piece for range in aoijordance with information 
obtained from thetime>range board, as described 
In par. 400. 


No duties. 


The range recorder continues plotting the time- 
range curve. 


The range recorder con- 
tinues plotting the time- 
range curve. 


The deflection recorder makes a record of the 
last delisctlon received when it differs from the 
last one recorded, erasing the latter. 


The deflection recorder 
continues recording deflec- 
tions. 


No. 1 opens breech, cleans ^d oils the block 
when necessary, and as soon as the powder change 
has been Inserted he closes the breech. When the 
piece Is fired he seises the lever handle as soon as 
the gun has recoiled within reach and opens the 
breech for the next charge* 

No. 2 unh06ks the lanyard (if one is used) after 
the pieee is fired. When the breech has been 
opened he wipes the mushroom head and the gas- 
c leck seat with a cloth moistened with hydroiene 
oil and puts the loadhig tray in place. Be with- 
draws the loading tray after the projectile has 
been roinmed to permit insertion of the powder 
tray, and pushes the powder into the chamber by 
hand from the tray just far enough so that the 
breech block will give the powder charge a final 
push in closing. 

No. 3 inserts a primer alter the breeohblook is 
completely closed and lowers the lealof fhefirinfl; 
device completely down. He hooks the lanyard 
(if one is used) before the primer is inserted, com- 
manding SET BATTERY in time to add TRIP 
after the prhner is inserted. As the gun goes in 
battery he stops to the rear and right and pulls 
the lanyard (If one is used) at the command 
FIRE. As soon as the breech is opened after 
firing he removes the old primer, clears the vent, 
and cleans the primer seat. 


No. 1 opens breech. 

• 

No. 2 withdraws the 
dummy powder charge. 
No. 3 removes the primer. 
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Bf-meE mm muoj^ 



6'inck gun driil (diBctppearihg ix:ritM^HO>ntinued. 



Details. 



Rammer detail. 
No. 4. 



At oommand DETAZIiSi 
POSTS. 



No. 4 pTOCQxts tba nmmar 
and takes post abbiit 4.feet in 
rear of the breech /faeing. it. 
He holds the fammer in his 
right hand , in a vertieal posi- 
tion, its head on the platform 
by his right fpot. 



Atconunand 



No. 4 aasista tba bree(di de* 
tail in deaning when neoee- 

sary. 



Projectile detail, 
Nos. 6 and 6. 



No. 5 takes post near the 
serving table. 

No. dprocures the extractor 
for dummy projectile, places 
it at the designated place, 
and takes post near the serv- 
ing table. 



No. 6 assists No. 7 in filling 
the recoil cylinders, uiw 
screwing, and after inspeo- 
tion repricing the filling plug 
on the side of the carriage 
opposite to the post of No. 7. 
When called for by No. 7, 
No. Spaasea to him the fon- 
n«l and the measure ood- 
taioisg hydrctoe oil, and 
receives them back Irom No. 
7 when the cyliuders have 
been filled. 

No. 6 removes the muscle 
cover and places it at the 
desi^iated place. He then 
assists the range setter in ex- 
amining the elevating snd 
retraottttt meoh«ilanis and 
in cleaning and ofling the 
gears. 



Tripping detail, 

No. 7. 



No. 7 procures the wrench 
for filling plugs, a measure 
containing hydioleneoil, and 
a funnel, and takes xtost at 
the tripping lever wnich is 
nearer the safety switch. 



^i*t- 



No. 7 unscrews the filling 
plug on his side of the gun, 
and if <^ is needed calls (m 
NO;- 6. for tb» funnel and 
measure and pours oil into 
his cylinder uowly. When 
both cylinders ace full be 
hands the funnel and meas- 
ure back to No. 6 and noti- 
fies the gun commander that 
the cylinders are ready for 
inspection. After this In- 
spebtiMi, he screws both 
IMUgs well home and re- 
places his impleuMmts. 



Powder serving 
detail, Nos. 8 and 9. 



Nos. 8 and 9 procure two 
powder trays and take post, 
each with a tray , at that point 
of the loading platform most 
conveni^t to the source of 
powder supply. 



Nos. 8 and 9 remove the 
drip pans and inspect the 
powder trays. 



SiMnge detail, 
No. 10. 



No. 10 procures the cham- 
ber spon^ and a vessel con- 
taining bydrolene oil, places 
them n^ar the railing, and 
takes post bear the chamber 
sponge, ifacing the gun. (If 
there is io be no firing the ves- 
sel may: be empty.) 



No. 10 brings up the cham- 
ber sponge when called for 
and sponges the chamber. 
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64nch gun drill (dUappearing carriags) — Continued. 



At oommand LOAD . 



* »< 



As soon M a prOtootile is launched on fhe load- 
ing tray, N^. 4 imwes the protoctUe forward hard 
into its seat, usbg.aU possible foice and contin- 
uaUy increasing speed'ttntulax^projectlle is seated. 



Nos* 6 anddattemately pi(sk up prODeotiles from 
thb secying talde and insert them in the breech. 
Thenumber not loadipg.a proieotilearranges the 
remaining projectfles on tnio serving table, land 
ke^s the table convenient to the breech. 



No. 7 raises the tripping levers at the command 
TBIF of No. 3, and if firing by electricity closes 
the safety switch as soon as the gun is in battery. 



At conunknd OBASE FIK- 
nro (when . dummy am- 
munitiQn is use4>' 



No.' 4 brings tip the ex- 
tractor and withdraws the 
dummy proiectile to where it 
can be seized by No^ 5 or 6. 



Nos. 5 and 6 altemaTely 
remove dammy projectiles 
from the brqech repes^ where 
No. 4 has left them , and plac^ 
them on the serving table. ' 



No. duties. 



Nos. 8 and 9 alternate in serving powder to the 
gun. The end of the powder tray is placed in the 
breech recess after the loading uay nas been re- 
moved, and No. 2 pushes the powder into the 
chamber by hand. 



Nos. 8 and 9 alternate in 
bringing up empty powder 
trays to receive the dummy 
powder charges. 



No. 10 dips the chamber sponge in the hydrolene 
oil and allows the excess oil to run ofl. As soon as 
the breechblock is opened after each shot, lie 
sponges the chamber as quickly as practicable. 



No duties. 



1% e-xircH oiTR DBnx. 

NOTES ON TH£ DRILL. 

167. To xeteot Oie gim. — ^To bring the gun from the firing to the 
loa ding p osition by himd the gun comoiander commands (1) VBOM 
BATTB&T, (2) HEAVE, (3) HALT. At the first command No. 
7 goes to the retraction crank, releases the retaining pawl and 
turns the speed crank to permit the pulling out of the cables. 
Nos. 6 and 6 mount on the carriage. Nos. 1 and 2 pull out the 
cables and pass the ends to Nos. 5 and 6, who place the loops of the 
cables on the hooks. No. 7 takes in the slack. Nos. 8 and 9 take 
positions at the retraction crank, and at the second command turn 
the :raik. Nos. 5 and 6 relieve Nos. 8 and 9 when directed by 
the gun commander. When the gun has reached the loading posi- 
tion, the command HALT is given. At this command. No. 7 lets 
out enough slack to enable Nos. 1 and 2 to take the loops off the 
hooks. 



chapter ZI. 
10-ZNCH QVJSf J>kuJu (BA:Q^BTTB CABBIAaB). 

THIB GT7ir SSOTIOV. 

168. Each emplacement is manned by a gim section (42 enlisted 
men plus the reserve detachment) consistine of a gun detachment, 
an ammunition detachment, and a reserve aetacmnent. The gun 
commander is in command of the gun section, and is sdso chief of 
the gun detachment. 

169. The gun detachment (29 enlisted men) consists of the gun 
commander, the gun pointer, the chief of breech, the range setter, 
the range recorder, the deflection recorder, and 23 cannoneers, 
numbei^ from 1 to 23, inclusive. The gun detachment is divided 
into details, as shown in the drill which follows. 

170. The ammunition detachment (13 enlisted men^ consists of 
the chief of ammunition and 12 cannoneers, numbered from 24 to 
35, inclusive. The ammunition detachment is divided into details 
for the service of powder and projectiles according to the location 
of magazines, shot rooms, and hoists pertaining to the emplacement. 

171. The reserve detachment consists of all unaasigned can- 
noneers. It is divided into two reserve details, one for the gun 
detachment and one for the ammunition detachment. The reserve 
detachment is posted by the gun commander at some convenient 

Slace or places, and is used by him to fill vacancies in the other 
etachments. 

172. To post the gun section. — ^The section is posted as described 
in detail in paragraph 40. The gun commander commands 
DETAILS, P OSTS , and after the cannoneers are posted, he com- 
mands EXAMINE OUN. 

178. To call off. — ^The battery commander may at any time give 
the command GALL OFF, which is repeated by the gun com- 
mander. The cannoneers call off their numbers, beginning at 1. 

174. To load and fire. — ^The battery commander indicates the 
target, as prescribed in Chapter V. He designates the kind of pro- 
jectile to DO used, a nd a fter tracking has begun, commands: 

(a) COMMENCE FIRING. 

(6) FIBE BOUNDS, COMMENCE FZBING. 

(c) NTrMBEB(S) FIBE SHOTS, COMMENCE 

FIBINO. 

The gun commander commands LOAD w hen the battery com- 
mander gives the command COMMENCE FIBINO, and before 
each shot of a series. 

The battery commander may give the command LOAD, in 
which case the gun commander repeats the command. The piece 
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74 18-ZNCH OUK DBILL. 

is loaded, but not fired until the battery commander commands 
COMMENCE FEEtlNG. 

When the number of rounds spec ified has been fired the g^un 
commander commands CEASE nBING, at which command all 
cannoneers resume their posts. 

When the number of roun ds is not specified, the battery com- 
mander commands CEASE FEBING, and the gun commander 
repeats the command. 

175. When .dummy am mun ition is used, the piece is unloaded 
at the command CEASE EIBIITG, unless otherwise ordered! 

176. The following drill la prescribed; . 



I . ) 
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12-IKCH QXrS DRIIX. 



12-inch gun drill (harhette carriage). 



Details. 



Oun oommander 
(nonoommissioDed 
officer). 



At oommand DETAILS, 
POSTS. 



The gun commander gives 
the oommand DETAIZtS, 
POSTS, and sapervises the 
procuring of equipment and 
implements. Be posts the 
reserve detachmem. 



At comma nd 
QJTE, 



The gun commander gives 
the command 
QXrS, makes a general in- 
spection of gun and carriage, 
and reports to the emplace- 
ment officer. 



Qun pointer 
(noncommissioned 
officer or private). 



The gun pointer procures 
the sight, places it in its seat, 
and takes post on the sighting 
platform. 



The gun pointer examines 
the sight and verifies the ad- 
justment of the asimuth 
index. He examines the 
traversing mechanism and 
the elecOTO firing mechan- 
ism and circuit (u used). 



Range setter 
(noncommissioned 
officer or private). 



Range recorder 
(noncommissioned 
officer or private). 



Deflection re- 
corder (noncom- 
missioned officer or 
private). 



The range setter takes post 
on the range setter's platform. 



The range setter examines 
the elevating mechanism, 
and cleans and oils the gears, 
if necessary. 



The range recorder procures 
chalk, a ruler, a blackboard 
eraser, and a stop watch, and 
takes post at the timo>range 
board. 



The range recorder in- 
spects the tune-range board. 
He puts on the head set and 
tests the telephone to the 
plotting room. 



The deflection recorder pro- 
cures chalk and blackboard 
eraser and takes post at the 
deflection recorder's board. 



The deflection recorder in- 
spects his board. He puts 
on the head set and tests the 
telephone to the plotting 
room. 



12«n<« mV BKILL. 
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l$"inch gun drill (barbette carriage). 



At oQHUDaad Z«OAB^> 



The gnaoonuDBOdor givvs the oommaad X«OAD The gun commander gives 



and supervises the work of his sectfam. If the 
piece is readv for firing when the range setter calls 
jUUTQE SBT» he commands UADT. 



At command CXA8E TVBL- 
XVO (when dummy am- 
mimitlon is used). 



the command CfeABS n&- 
IVO and supervises the 
work of unloading. 



The gun pointer sets the defection recorded and 
directs the traversing so as to follow the targe t. 
He fires the piece or gives the command FTEtS 
as soon after ue command BEADY as the piece 
is pointed. 



No duties. 



7he n^igejetter lajrs the piece for range in ac- 
coniance witn Information obtained from the time- 
range board as described In par. 400. He then calls 
BAVOS BET. He directs the work of Nos. 5 and 
6, requiring the piece to bo brought to an sppTox- 
imately horizontal position after each shot. 

(Note.— When available, the battery com- 
mander may detail an eztm noncommissioned 
ofilcer to check the range.) 



The range setter directs the 
piece to be brought to an ap- 
proximately horkontal posi- 
tion^ 



The range recorder continues plotting the time- 
range curve as prescribed in par. 400. 



The range recorder con- 
tinues plotting the time- 
range ciwe. 



The deflection recorder makes a record of the 
last deflection received when it differs from the 
preceding one, erasing the latter. 



The deflection recorder 
continues recording deflec- 
tions. 



IS-tnch ^n drill [barbetu earriagt) — Contiiiued. 
At command dbtah^, 



The chiot oE bmecli takes 
post 1 yord in rear of No. 2. 
*■'-». I procuiHH Cha trau^ 
g toller, a wipor or oot 



le breecb, t)ie tcsn^tlng 

it la iKiGiliQii, and takes 

. on me loading platlomi 

imraedialply to tho rear and 



le cbMT of breodi un 
the breech meohan 
i^hblock, breecb reces. 
ibur, and bore, and 
1 tho nBOMSsry o~^""" 

..- cJeonine and jju „ 

tbum in condition lor sarvlw . 
" - ' — ovej the broseh 



tasta and the loading ; 

S laces the tray cc- 
j the brsnn ai 
lai to ihD left ol >'o. 



reamer, and nrinp m™l 
Ism, and lakes pott on 
plaMbmi lo Uic rlj^ t of S 



he lanyard (If on 
>t oaks and hau 

■all on Uifl rlglit ( 






and places it on the prop 

lor Ibe diunmy proJectJle aniJ 
plaeea it near tha rammer 
N'os. 4 and 21 take post ii. 
roar of Ibe loading platform, 
No. 4 on the right and So. 2.' 

No. 30 procures Ula cham 
bm sponge and places it or 
the prop, lie procu 
--■ -onlatulng hydr 



plallorai to the right 
10 prop, and lakifspost in 
ofNos. 4 and 31 . (Whpn 



of thODTDPiAnd laki 
reBrDmos.4and31 . 
Ildng is not to Uka place tli 



^-IKCH Otm 30&UX. 
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It-iheh gun drill (barbate carriage) — Oontinuekl. 



At oommand LOAD. 



The chief of breech sees that the projectile is 
poshed carefully oflf the tray until Its base is Just 
mside the powder chamber, and commands 
HOKE ftAH, when the projectile is rushed for- 
ward hard into its seat, the ramming detail in- 
creasing the speed of the rush so that the projec- 
tile will have its fastest movement when it comes 
into its seat. He assists in ramming the projec- 
tile, withdraws the rammer, and assists in ram- 
mmg tito first three sections of powder: he hooks 
the lanyard (if one is used) before the primer is in- 
serted, holds the lanyard until No. 3 has stepped 
clear of tiie recoil, and then steps clear of the recoil . 
After the piece is fired he unhooks the lanyard (if 
one is used), assists in sponging, and returns the 
sponge to No. 20. 

No. 1 received the rammer and places Its head 
against tibe base of the projectile, assists in ram- 
imng the projectile and powder charge, inserts 
the first and third sections of jwwder, closes the 
breech, and steps clear of the recoil. After the 
p!e(^ is fired he receives the chamber cponge from 
No. 20, assists in sponging the chamber, \npes off 
the l^eechblock, and oils the threads. 

No. 2 inserts the loading tray, swings the pro- 
jectile into position, assists in ramming the pro- 
jectile, inserts the second and fourth sections of 
the powder charge, seeing that the last section is 
left so that it w&l be pushed into place by the 
mushroom-head, removes the loading tray, and 
steps clear of the recoil. After the piece is fired 
he wipes o£F the gas^heck seat and breech recess. 

No. 3 opens breech. After the breech has been 
fully closed, rotated, and lanyard (if one is used) 
hooKed, he inserts the primer^ lowers the firing 
leaf, and steps clear of the recoil. After the piece 
hasbieeh fired he prepares the vent while the piece 
is being loaded. 



. At command CEASE TIB- 
INO. ( Wheci dummy am- 
munition is used.) 



The chief of breech super- 
vises. 

No. 1 passes the first and 
third sections of dummy 
powder to Nos. 14 and 16, and 
assists hi withdrawing the 
dummy projectile. 

No. 2 inserts the loading 
tray as soon as the breech is 
op^ed and passes the second 
and fourth sections of dum- 
my powder to Nos. 13 and 15, 
assists in withdrawing the 
dummy projectile and in 
swinging it clear of the plat- 
form. 

No. 3 opens breech, re- 
moves the primer, and as- 
sists in withdrawing the 
dummy projectile. 



No. 4, assisted by No. 21, tosses up the rammer 
so it can be seized by No. 1, mounts on the loadine 
platform, assists In ramming the projectile and 
powder charge, dismounts, takes the end of the 
tonyar d (If one is used) and pulls it at the com- 
mand FXBE. 

No. 20 passes the chamber sponge to No. 1 im- 
mediately after the piece has been fired: he re- 
ceives it hack £rom the chief of breech and places 
it on the prop. ( During firing he keeps the sponge 
head in nydrolene oil while the piece is being 
loaded.) He places the rammer, received from 
No. 21. on the prop. 

No. 21 mounts on the loading platform after he 
has passed up the rammer, assists in ramming the 
projectile and powder charge, passes the rammer 
hack to No. 20, and dismounts. 



No. 4 mounts on the load- 
ing platform, receives the ex- 
tractor from No. 20, pulls 
back the dummy powder 
sections, assists in wiuidraw- 
ing the dummy prqjectllff, 
and returns the extractor to 
No. 20. 

No. 20 passes the extractor 
to No. 4, receives it back 
from him, and places it on 
the prop. 

No. 21 mounts on the 
loading; platform and assists 
in withdrawing the dummy 
projectile. 



i»-iseK emi 9W. 



It-woh gun drill (barbeUe carriagfi)'-<j^tiaued. 



Details. 



Elevaitiiig detail; 
Noe. 6 and 6. 



Traversing detail; 
Noe. 7 and 8. 



Hoist tackle de- 
tail; Nob. 9, 10, 22, 
and 2H. No. 9 is 
chiofofdetailtuiless 
a noncommissioned 
offloer is assigned in 
charge. 



At oommand DXTAZIiSt 
POSTS. 



Truelr detail; 
NM.'llandl2; 



Powder serving 
detail; Nos. 13, 14, 
15, and 16. 



No. 5 takes post at the ele- 
vatlfig banavfaeel on the 
right side of the carriage, lac- 
Ins it. 

No. 6 takes i)ost at the ele- 
vating handwheel on the 
left side of the carriage, facing 



Nos. 7 and 8 procure the 
traversing cranks, place them 
on the shaft and take post 



on 

thereat 



No. 9 procures the wrench 
for filling plugs, a measure 
containing nyorolene oil, and 
a funnel, and takes i)ost oppo- 
slte the noist tackle, one yard 
from and fEu^ing the piece. 

No. 10 procures a wrendi 
for the filling plues, and takes 
post in rear of tne windlass 
crank handle, feeing it. 

No. 22 takes post on the left 
of No. 10. 

No. 23 takes post in front of 
the windlass crank handle, 
fulng it. 



▲toommaiid 



Nos. 5 and 6 assist the 
range setter in examining 
the elevating mechanism, 
and in cleanug and oiling 
the gears. 



Nos. 7 and 8 remove the 
drip pans and assist in test- 
ing tne traversing mechan- 
ism. 



Nos. 11 and 12 bring out 
shot trucks to be used and 
take post at the handles of 
the first truck. No. 11 on the 
right and No. 12 on the left. 



• 1 



All takeposts at the station 
designated for the battery. 



Nos. 9 and 10 mount on the 
chassis, eaxih oarryizig a 
wrench, and remove the fill- 
ing plugs from the recoil oyl* 
inders. Ifoil is needed. No. 
calls on No. 23 for the funnel 
and measure and pours oil 
into the right cylinder, slo w* 
Iv; No. 10 watches the oil in 
tne left cylinder. When 
both cylinders are lull No. 9 
hands the funnel and meas^ 
ure back to No. 23 and not!-* 
fies the gun conunander that 
the cylinders are ready for 
inspection. After the in- 
spection Nos<- 9 and 10 screw 
the filling plugs well home 
and replace their imple- 
ments. 

No. 22 examines the tackle 
on the hoistine gears and 
cleans and oils the parts. 

No. 23 removes the muzsle 
cover, places it at the desig- 
nated place and assists No. 9 
in filling the recoil cylinders, 
passing up the funnel and oil 
measure when needed. 



Nos. 11 and 12 examine! 
the trucks, and (ilettn and 
oil th^m when necessary. 
They then turn them over 
to tne hoist detail for load- 
ing. When the first truck is 
loaded, they pnsh it to a po« 
sition immediately under 
the hoisting tackle on the 
carriage. 



No duties. 



18-ZNCH aUN BEHX. 
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It-inch gun drill (barbette carnage) — Continued. 



At oommand LOAD. 



At command OSASE FZB- 
JXQ. ( Wh€oi dummy am- 
mmiltlonisused.) 



Nos. 5 and 6 elevate and depress the piece under 
the direction of the range setter. 



No8. 5 and 6 depress the 
piece asdizeoted by tiie range 
setter. 



Nos. 7 and 8 traverse the piece under the direc- 
tion of the gun pointer. 



No duties. 



No. 9 hooks the hoist tackle to the shot tongs, 
commands HOIST» and steadies theproiectile as 
it rises, mounts the steps, commands HALT when 
the projectile is at the height of the breech. He as- 
sists tnswinging the i>roJect£le around to the breech . 
unfixes the shot tongs, and swings than clear of 
the loading platform. He commands LOWEB, 
passes the empty shot tongs to No. 20, and hooks 
the tackle to we shot tongs of another projective. 
He directs the work of the hoist detail so as to have 
a projectile hoisted to the proper height by the 
time the piece is fired. 

Nos. 10 and 22 assist in hoisting the projectile. 

No. 23 assists in hoisting the projectile, lowers 
the shot tongs, and attends to the i«wl. 



No. 9 swings the shot tones 
over the projectUe, assists m 
swinging the projectile dear 
of the loading platf orm, and 
commands LO wS&. 

Nos. 10, 22, and 23 lower the 
dummy projectile onto the 
truck. 



As soon as the first projectile is hoisted, Nos. 11 
and 12 pull the empty truck aside and push the 
second truck under toe hoist tackle. Then they 
return with the empt> truck to the ammunition 
hoist, turn It over to the ammunition hoist detail, 
and take post behind a loaded truck. As soon as 
the piece is fired they run this truck rapidly to the 
p(»ition described under **DETAILd, POSTS" 
for the second truck, pull the empty truck away 
from the hoisting tackle, and proceed as above. 



Nos. 11 and 12 push a truck 
into position under the hoist 
tackle. 



Nos. 13, 14, 15, and 16 move at a run, each with 
a section of we jwwder charge, passing them up to 
Nos. 1 and 2 on the loading platform, and return 
to their posts. 



Nos. 13, 14, 15, and 16 each 
receive a section of the 
dummy powder charge and 
return them to their posts. 
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12-ZSCH GUN DBilX. 



lt'4ineh gun drill (barbette carriage) — Continued. 



Details. 


At command DETAZLSt 
POSTS. 


At fwrnmand SZAIIINE 

ora. 


Hoist detail; Nb«. 
17, 18, and 19. No. 
17 is chief of detail 
unless a noncom- 
missioned officer is 
assigned in charge. 


N08. 17, 18, and 19 take post 
at the delivery table. 


Nos. 17, 18, and 19 exam- 
ine and dean the delivery 
table, and the projectiles on 
it. They examine the auto- 
matic stop. They load the 
trucks turned over to them 
by the tnick detail. 



ISrlHCH aUN D&ILL. 



12-inch gun drill {barbette carriage) — Continued. 



At command I>OAD. 



Nos. 17, 18, and 19 receive the empty troQk after 
each shot, load it, and ran it out conveniently for 
Nos. 11 and 12. 



At command OEASE FX&- 
IHO. (When dummy am- 
munition is used. ) 



No duties. 



84 12-ZNCH GUK DRILL. 

N0TE8 ON THE DRILL. 

(See also Chapters V, XV, and XVI.) 

177. To open and olose breech. — ^The breech must not be opened 
until the piece has been depressed to an approximately horizontal 
position; when open, the piece must not oe elevated imtil the 
oreech block is swung to the left in the operation of closing breech. 

178. To open bxeedi (1888 mechanism). — ^No. 3 releases the ro- 
tating crank by turning the rotating crank catch to the left and 
turning the rotating crank clockwise as indicated by the ''open" 
arrow imtil it brings up short in a horizontal position and is secured 
by its catch|he men briskly turns the translating crank contra- 
clockwise. When the shoulders of the grooves strike against the 
ends of the rails, the block stops short and the shock frees the tray 
latch from its catch, and the tray and block are swung to the right 
until the securing latch engages in the catch. 

179. To dose the breech (1888 mechanism). — ^No. 1 releases the 
securing latch from the catch, assisted by No. 3 swings the tray 
and block around smartly to the left, seizes the handle of the 
tray, and continues the swinginc; of the block imtil the tray 
abuts against and is latched to the foce of the breech; he then 
turns tiie translating crank clockwise until the block is translated 
completely; releases the rotating crank by turning the rotating 
cranK catch to the left, and turns the rotating crank contraclock- 
wise, as indicated by the ''close" arrow, until it brings up short 
in a vertical position and is secured by its catch. 



Chapter XII. 

8 OB 10 INCH GUN DRILL (BARBETTE CABRL^OE). 

180. The drill for the 8-inch or 10-inch gun (barbette carriage) 
is the same as that for the 12-inch gun (barbette carriage) with tne 
following exceptions: 

The gun detachment consists of 20 cannoneers inertead of 23': 
Nos. 21, 22, and 23 being omitted. No. 4, instead of No. 21, passes 
the rammer to No. 20. No. 10, instead of No. 22, examines the 
tackle on the hoisting gears. No. 8, instead of No. 23, retooves 
the muzzle cover and passes the funnel and measure to and ret- 
ceives them from No. 9 when the recoil cylinders are filled. 

The ammunition detachment consists of 10 cannoneers (inst^ead 
of 12), whose numbers run from 21 to 30, inclusive. 
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Chapter XIII. 

5 OR 6 INCH GUN DBILL (BABBETTE CABBIAGE). 

THE OXTK SECTION. 

181. Each emplacement is mamied by a gun section (21 enlisted 
men plus the reserve detachment) consisting of a gun detachment, 
an ammunition detachment, and a reserve detachment. The gim 
commander is in command of the gun section, and is also chief of 
the gun detachment. 

1&, The gun detachment (14 enlisted men) consists of the gun 
commander, the gun pointer, the range setter, the range recorder, 
the deflection recorder, and 9 cannoneers, numbered &om 1 to 9, 
inclusive. The gun detachment is divided into details as shown 
in the drill which follows. 

188. The ammunition detachment (7 enlisted men) consists of 
the chief of ammunition and 6 cannoneers, numbered from 10 to 
15, inclusive. The ammimition detachment is divided into de- 
tails for the service of powder and projectiles according to the 
location of magazines, snot rooms, and hoists pertaining to the 
emplacement. 

184. The reserve detachment consists of all unassigned cannon- 
eers. It is divided into two reserve details, one for the gun de- 
tachment and one for the ammunition detachment. The reserve 
detachment is posted by the gun commander at some convenient 
pLace or places, and is used by him to fill vacancies in the other 
detachments. 

186. To post the gun section. — ^The section is posted as prescribed 
in detail in paragraph 40. The gun commander commands DE- 
TAILS, POSTS, ana after the cannoneers are posted, he commands 
EXAMINE GUN. 

186. To call off. — ^The battery commander may at any time give 
the command CALL OFF, which is repeated by the gun com- 
mander. The cannoneers call off their numbers bep;inning at 1. 

187. To load and fire. — ^The battery commander indicates the 
target as prescribed in Chapter V. He designates the kind of 
projectile to be used, and after tracking has begun, commands: 

[a) COMMENCE FIRING. 

^b) FIBE BOUNDS, COMMENCE FIRING. 

[c) NTTMBEB(S) FIRE SHOTS, COMMENCE 

FIRING. 

The gun commander commands LOAD w hen the battery com- 
mander gives the command COMMENCE FIRING, and before 
each shot of a series. 

The battery commander may give the command LOAD, in which 
case the gun commander repeats the command. The piece is 
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loaded, but is not fired until the battery commander commands 
COMMENCE FQtmG. 

When the number of rounds spec ified has been fired the gun 
commander commands CEASE FEELINQ, at which command all 
cannoneers resume their posts. 

When the number of roun ds is not specified, the battery com- 
mander commands CEASE FIRING, and the gun commander 
repeats the command. 

188. When dummy ammunition is used, the f)iece is unloaded 
at the conmiand CEASE FQtlNQ, unless otherwise ordered. 

189. The following drill is prescribed: 



^ 

»* 
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S or 6 inch gun drill (barbette carriage). 



Details. 


At command DSTAZLS, 
POSTS. 


At command SXAMiNJE 
OX7H. 


Onn commfViflAr 


The Fn^ oommftntier Kiv«s 


The gun commander gives 

OX7H. makes a general in- 
spection of the gnn and car- 
nage, and rraprts to the em- 
placement officer. 


(noncommissioned 
officer). 


the command DETAILS, 
POSTS and supervises the 
procuring of eauipments and 
implements. He posts the 
reserve detachment. 


Gun pointer (non- 
commissioned offi- 
cer or private). 


The gun pointer procures 
the sight, places it in its seat, 
and takes post on the sight- 
ing platform. 


The gun pointer examines 
the sight. He examines the 
traversing mechanism and 
the electric firing mechan- 
ism and circuit (if used). 


Range setter 
(noncommissioned 
officer or privtBe). 


The range setter takes post 
facing the range scale. 


The range setter tests the 
elevating mechanism. He 
cleans and oils the gears. 


Range recorder 
(nonoonmiissioned 
officer or private). 


The range recorder pro- 
cures chalk, a ruler, a black- 
board eraser, and a stop 
watch, and takes post at the 
time-range board. 


The range recorder exam- 
ines the time-range board. 
He puts on the nead set 
and tests the telephone to 
the plotting room. 


Deflection r e - 
corder rnoncom- 
sioned officer or 
private). 


The deflection recorder 
procures chalk, and a black- 
board eraser, and tAkes post 
at the deflection recorder's 
board. 


The deflection recorder 
examines the deflection re- 
corder's board. He puts on 
the head set and tests the 
telephone to the plotting 
room. 


Breech detail, 
Nos. 1, 2, and 3. 
No. 3 is the chief of 
breech. 


No. 1 procures a wiper or 
cotton waste and a can con- 
taining lubricating oil and a 
sponge. He places the can 
convenient to the breech and 
takes post about 2 feet to the 
rear and right of the breech, 
facing it. 

No. 2 procures a loading 
tray (if one is used) and a 
wiper or cotton waste. He 
places the tray convenient to 
the breech and takes post 
about 2 feet to the rear and 
left of the breech, facing it. 

No. 3 procures the lanyard 
(if one is used), primers, 
primer pouch, punch, drill, 
reamer, and flrinig mechanism 
and takes post about 2 feet to 
tiie riffht of the breech on line 
with Its face, facing it. 


No. 1 removes the breech 
cover and places it at the 
designated place. He exam- 
ines, cleans, and oils the 
breechblock and breech 
mechanism. 

No. 2 examines, cleans, 
and oils the bree^ recess 
and gas check seat. 

No. 3 examines the vent 
and the firing mechanism. 
He clears the vent and 
cleans the primer seat. He 
examines the chamber and 
bore and gives the necessary 
orders for cleaning them. 


Rammer detail, 
No. 4. 


No. 4 procures the rammer 
and takes post about 4 feet in 
rear of the breech, facing it. 
He holds the ranuner In a 
vertical position with his 
right hand, its head on the 
platform by his right foot. 


No. 4 assists the breech 
detail In cleaning when 
necessary. 



5 OB 6 nrcH oim dbul. 



5 or 6 inch gun drill (barbette carriage). 



At command LOAD. 



The gun commander gives the command LOAD 
and supervises the work of his section. He veri- 
fies therange^setting, and if the setting is correct 
calls 



The gun pointer sets the deflection received and 
follows the target continuously. He fires the 
piece (or gives the command FltlE) as soon after 
the command READY as the piece is pointed. 



The range setter lavs the piece for range in ac- 
cordance with data obtainea from the timenrange 
board, as prescribed in paragraph 400. 



At command CEASE FIB- 
Ziro (when dummy am- 
munition is used). 



The giin conunander give s 
tile command CEASE nB- 
Ziro and supervises the work 
of unloading. 



No duties. 



No duties. 



The range recorder continues plotting the time- 
range curve, as prescribed in paragraph 400. 



The range recorder contin- 
ues plotting the time-range 
curve. 



The deflection recorder makes a record of the 
last deflection received when it differs from the 
last one recorded, erasing the latter. 



The deflection recorder 
continues recording deflec- 
tions. 



No. 1 opens breech, cleans and oils the block, 
when neoessarv, and as soon as the powder charge 
has been inserted he closes breech. He seizes the 
lover handle as soon as possible after the piece is 
fired and opens breech for the next shot. 

No. 2 unhooks the lanyard (if one is used) after 
the piece is fired. When the breech has been 
opened he wipes the mushroom head and the gas- 
check seat with a cloth moistened with hydrolene 
oil and he puts the loading tray in place. He 
withdraws tne loading tra^ after tne projectile has 
been rammed to permit msertion of the powder 
tray, and pushes tne powder mto the chamber by 
hand from the tray. 

No. 3 inserts a primer after the breechblock is 
completely closed and lowers the leaf of the firins 
device completely down. He hooks the lanyard 
(if one is usod) before the primer is inserted and 
puUs the lanyard at the the command FIBE. As 
soon as the oreech is opened after firing, he re- 
moves the old primer, clears the vent, and cleans 
the primer seat. 



No. 1 opens breech. 
No. 2 withdraws the 
dummy powder charge. 
No. 3 removes the primer. 



At the command HOME BAM by the chief of 
breech. No. 4 rushes the projectUe forward hard 
into its seat, increasing the speed of the rush so that 
the projectile wUl have its fastest movement 
when it comes up hard in its seat. 



No. 4 brings up the ex- 
tractor and withdraws the 
dununy projectile. 



5 OB 6 nrCH OUH 9BZIX. 



6 or 6 inch gun driU (barbette carriage) — Continued. 



Details. 


At command DSTAZL8, 
POSTS. 


QW» 


Projectile detail, 
No8. 5 and 6. 


No. 5 procures the wrench 
for filling pings, a funnel, and 
a measure containing hydro- 
lene oil, and takes these to the 
recoil cylinder. After com- 
pleting his duties for EXAM- 
uTE OX7H, he replaces his 
implements and takes post 
near the serving table, facing 
thepiece. 

No 6 procures the extractor, 
for dummy projectiles, places 
it at the designated place, and 
takes post near the serving 
table. 


No. 5 unscrews the filling 
plugs and if oil is needed 
pours it in until it stands Jn 
the filling hole, waits a 
moment to allow the escape 
of air, and pours in more, if 

the gun oommander that the 
cylinders are ready for. in- 
spection. After the inspec- 
tion No. 5 screws the plugs 
well home, replaces hu im- 
plements, and takes post 
near the serving table, fac- 
ine the pieces 

No. 6 removes the musde 
cover and places it at the 
designated place. He as- 
sists the range setter in ex- 
amining the elevating mech- 
anism and in oleanmg and 
oiling the gears. 


Powder aaving 
detail, Nos.7and8. 


Noe. 7 and 8 procure two 
powder ixays and take post, 
each with a tray, at that part 
of the loading platform most 
convenient to the source of 
powder. 


Nos. 7 and 8 examine the 
powder trays. 


Sponge detail, 
No. 9. 


No. procures the chamber 
sponge and a vessel contain- 
ing hydrolene oil, places them 
near the railing, and takes 
post necu* the chamber sponge, 
lacing the gun. (If there Is 
to be no firing, the vessel may 
be empty.) 


No. brings up the cham- 
ber sponge when called for 
and sponges the chamber. 
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6 or 6 inch gun drill (barbette carriage) — Continued. 



At oommand LOAD. 


At command CEASE FIE- 
nro. (When dummy am- 
munition is used.) 


Nos. 5 and 6 alternately pick up projectiles from 
the serving table and ixusert them in the breech. 
The number not loading a projectile arranges the 
remaining projectiles on the serving table, and 
keeps the table convenient to the breech. 


Nos. 5 and 6 alternately re- 
move dunmiy projectiles 
from the breech recess where 
No. 4 has left them and place 
them on the serving table. 


Nos. 7 and 8 alternate in bringing up powder 
charges. The end of the powder tray is placed in 
the breech recess after the loading tray has been 
removed, and No. 2 pushes the powder into the 
chamber by hand. 


Nos. 7 and 8 alternate in 
bringing up empty powder 
trays to receive the i>owder 
charges. 


No. 9 dips the chamber sponge in the hydrolene 
ofl and allows the excess oil to run off. As soon as 
the breechblock is opened after each shot, he 
sponges the chamber as quickly as practicable. 


No duties. 



Chapter ZIV. 

3-INGH, 4-INGH, OB 4.7-INGH GUN DBIUL 

THE OXTK SECTION. 

190. £ach emplacement is manned by a gun section (12 enlisted 
men plus the reserve detachment) consisting of a gun detachment, 
an ammunition detachment, and a reserve detadunent. The gun 
commander is in command of the gun section, and is also chiei of 
the gun detachment. 

191. The gun detachment (6 enlisted men) consists of the gun 
commander, the gun pointer, tne range setter, and three cannoneers 
numbered from 1 to 3^ inclusive. Tne gun detachment is divided 
into details as shown m the drill which follows. 

192. The ammunition detachment (6 enlisted men) consists of 
the chief of ammunition and 5 cannoneers, numbered from 4 to 8 
inclusive. The ammunition detachment is divided into details 
according to the location of magazines and shot rooms pertaining to 
the emplacement. 

198. The reserve detachment consists of all unassigned can- 
noneers. It is posted by the gun commander at some conveni^it 
Slace or places, and is used by him to fill vacancies in the other 
etachments. 

194. To post the gun section. — ^The section is posted as prescribed 
in detail in paragraph 40. The gun commander commands 
DETAILS, POSTS, and after the cannoneers are posted, he 
commands EXAMINE GUN. 

195. To call off. — The battery commander may at any time give 
the command CALL OFF, which is repeated by the gun com- 
mander. The cannoneers call off their numbers, beginning at one. 

196. Method of firing. — Chapter VI describes me method of 
firing and of fire direction. 

197. The following drill is prescribed: 
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3'inchj 4-inch, or 4-7'inch gun drill. 



Details. 


At command DETAILS, 
POSTS. 


At command ^•»'^'*'^w» 
OX7H. 


Qnn MimmtunAtKr 


The gun commander gives 


The gun commander gives 
thA nnmrnftTid EZAluinS 

OXTK, makes a general in- 
spection of the gun and car- 
riage, and reports to the em- 
placement officer. 


( noncommissioned 
officer). 


POSTS, and supervises the 
procuring of eqiupment and 
implements. 


Gun pointer 
( noncommissioned 
officer or private). 


The gon pointer procures 
the sight and places it in its 
seat and takes post in rear of 
the shoulder piece, facing to 
the front. 


The gun pointer examines 
the si^t and examines the 
traversing mechanism, the 
firing circuit (if one is in- 
stalled) and the lanyard (if 
used). 


Range setter 
( noncommissioned 
officer or private). 


The range setter takes post 
near the range scale if the car- 
riage is provided with one; 
otherwise at the elevating 
clamp, l^dng it. 


The range setter tests the 
elevating mechanism and 
cleans and oils the gears. 


Breech detail, 
Nos. 1 and 2; No. 1 
is chief of breech. 


No. 1 procures a wiper or 
cotton waste and a can con- 
taining lubricating oil and a 
sponge. He places the can 
convenient to the breech and 
takes post about 2 feet to the 
rear &jid right of the breech, 
facingit. 

No. 2 procures a wiper or 
cotton waste and the sponge; 
he takes post about 2 feet to 
the rear and left of the breech, 
facingit. 


No. 1 removes the breech 
cover and places it at the des- 
ignated place. He examines 
tne chf^nber, the bore, the 
breechblock and the breech 
mechanism, and cleans and 
oils them if necessary, as- 
sisted by Nos. 2 and 3. 

No. 2 removes the muscle 
cover and places it at the des- 
ignated place, prepares the 
lanyard (if used), examines, 
cleans, and oils the breech 
recess, assisted by No. 3. 


KztnKstor detail, 
No. 3. 


No. 3 procures the hand ex- 
tractor and a pair of gloves. 
He takes post about 3 feet to 
rear of the breech, facing it. 


No. 3 removes the Ailing 
plug. If the cylinder is not 
full ne procures the measure 
containinghydroleneoiland 
the funnel, pours in oil until 
it stands in the filling hole, 
replaces the fillinc: plug and 
the oil measure ana ftinnel. 



3-INCH, 4-INGH, OK 4.7^ZNCH-QTm imiLL. 
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3-inch, 4^nch, or 4.7-inck ^n drill. 



At command LOAD or COKlIEirCE FZHIKG. 


At command C£ASE 

Fmniro. 


The gun commander gives the command LOAD 
or COiniENCE FZSING and supervises the 
work of his section. 


The fflin ooninATidfT rives 


the command CEASE FIR- 
XKG and supervises the work 
of unloading. 


The gun pointer, having taken the travel of the 
target and set his sight for deflection, follows the 
target continuously, commands CLAMP (if 
clamps are provided) and fires or commands FIRE 

pointed. If Case I is used he sets the sight for 
both range and deflection. 


No duties. 


The range setter keeps the piece laid contin- 
uously for range in accordance with the trans- 
mitted information, clamps the gun in elevation 
at the gun pointer's conmiand and unclamps im- 
mediately after the gun is fired. 


No duties. 


No. 1 mns breech, closes it as soon as the car- 
tridge is nserted, and commands BEADY. If 
there is difllculty in oi)ening or closing the breech 
he wipes any residue from the threads of the 
breechblock and oils the mechanism. 

No. 2 picks up a cartridge and inserts it in the 
chamber, taking care that the point of the projec- 
tile does not strike. If there is difficulty in open- 
ing or closing breech he wipes any residue from the 
threads of the breech recess and oils the threads if 
they become dry. 


No. 1 opens the breech and 
closes it after the cartridge 
has been removed. 

No. 2. No duties. 


No. 3 receives the empty cartridge case as it is 
ejected and lasrs it aside. He uses the hand extrac- 
tor when necessary. 


No. 3 withdraws the car- 
tridge. 
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NOTES ON THE DRILL. 

198. All cartridges will be tried in the chamber before using. 
Those which do not fit accurately will be rejected. 

199. If a cartridge jams, attempt will not be made to drive it 
home by forcing the block; it will be withdrawn and another sub- 
stituted. 

200. If a cartridge case is extracted with difficulty, the cause 
may be due to a burr around the edge of the chamber, and if one is 
found, it should be filed smooth. 

901. With guns on masking parapet mounts, No. 3 procures the 
ratchet lever at the command POSTS, places it on the shaft, and 
at the command BAISB QXJN mans the ratchet lever, assisted by 
the range setter, who clamps the pivot socket. The same numbers 
lower the gun when the dnll is dismissed. 

202. For 4.7-inch guns, battery commanders are authorized to 
modify the above drill to meet requirements. 



Chapter XV. 

OENEBAIi INSTBtrOTIO NS g OB SBBVIGB AT TBB 

EMPUICEMBNTS. 

OBHXBAL XXTSTBtrCTIOVS. 

808. The service of the piece will proceed with alertneBs and 
precision, and with as few orders as possible; aside hoim the neces- 
sary orders and instructions, no talking of any kind will be per^ 
mitt^. All movements of the cannoneers comiected with the 
service of the piece will be made at a run. 

204. The battery commander will train the ^[un commanders 
and gun pointers in giving commands, which will be quick and 
clear, but not louder than necessary. 

IM)5. Actual loading with dummy ammunition and pointing the 
gun as for service will be practiced at drills. 

206. At the command TAKE COVEB, ^ven at anv time, all 
cannoneers not designated to remain at their posts will move at a 
run to some d^s^nated place under cover. As a rule this com- 
mand will be given in mortar batteries only. 

207. A drill primer or a fired service primer will be used at drill. 

208. The pnmer will be inserted after the breechblock is locked. 
The cannoneer who inserts the primer will be instructed to exer- 
cise the greatest care in lowenn^ the leaf of the firing device. 
Under no circumstances will he insert or remove the primer by 
means of the button or wire. 

209. Service friction primers are adjusted in manufacture to 
require a puU of about 25 pounds to start the wire to the rear, and 
about 40 to 45 pounds to i)ull the teeth through the compressed 
friction pellet and explode it. 

210. The lanyard will be pulled from a position as near the rear 
of the gun as possible. A strongr, quick pull (not a jerk) with a^ 
short a lanyara as practicable will be used. 

211. Obturating primers are constructed so that when a primer 
is pulled and fails to fire, the primer wire is free to move forward 
without causing the composition to ignite. Extra precautions will 
be taken to prevent anjr attempt to use a primer that has failed. 

212. Constant inspection of the safetv pm on the firing leaf of 
the breech mechanisms in which combination primers are used 
will be made, since if the safety pin should be broken by harah 
treatment ana the pull upon the lanyard be upward by about 10^ 
the primer probably would be ejected at the instant of firing and 
might injure the man firing the piece. 

218. 8IONALS.— The commands or 8i^;na]s XLXTATI, ]>■• 
PBE88, SIGHT, or JXFT, given in pointmg, always refer to the 
direction of motion of the muzzle. 

BLBYATB. — Raise either hand to the height of the head, fingers 
pointing upward. 
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DEPRESS. — Raise either hand to the height of the head, fingers 
pointing downward. 

BIGHT or LEFT. — ^Motion with either hand, fingers pointing in 
the desired direction. 

CLAMP. — Raise either hand with fist closed opposite neck, back 
q{ hand up, elbow bent and at height ot shoulder. 

HALT. — Raise and fully extend either ann vertically, hand and 
fingers open in prolongation of arm. 

STAND FAST. — Raise and fully extend either arm horizontally 
straight to the front, hand and fingers open in prolongation of arm, 
back of hand up. 

TAKE COVXB. — ^Raiee and extend fully both arms horizontally 
in prolongation of line of shoulders, hands open, fingers extended 
and joined, backs of lumds up. 

BEADY. — ^Raise either hand horizontally in front of forehead, 
fingeiB extended and joined, back of hand against forehead. 

214. Signals with whistles or bugles are authorized. 

GABS UK SEATnrO THE PBOJKGTILE AT GX7H BATTEBIES OF 

THE MAJQB ABMAMEHT. 

216. The 'shot truck carrving the projectile will be brought up 
to the face of the breech and the projectile pushed carefully oH th& 
truck imtil the base of the projectile is just inside the powder 
cluunb^; The truck will then oe withdrawn and run oft tp one 
side. ThQ, entire ramming detail will then man the r£jnmer as 
near its outer end as possible. At the command HOME BAM 
by the chief of breech, the ramming detail will rush the projectile 
forward hard into its seat, increasing the speed of the rush so that 
the projectile will have its fastest movement when it comes up 
hard in its seat. 

216. Powder serviJig tray. — For guns of the major and the inter* 
mediate armament^ there will be made wooden serving trays, each 
having sufficient dimensions to carry aJJ the sections of one powder 
charge. The tray will be so shaped that the forward end will 
cover the screw t£reads in the breech, and it will be provided with 
cross handles to facilitate handling^. Powder sections will be ar- 
ranged in the ^ame order they wiU have in the powder chamber. 

217. As soon as the rammer has been withdrawn after seating 
the projectile^ the nose of the powder servine tray will he inserted 
in the breech bv the powder servers, and ub^ rammer detail, in 
one motion, will push carefully the entire pbwdjBr chare^e off the 
serving tray to such a distance that the breech block will give the 
powder charge a final push into the chamber in closing. The txay 
will then be removed and the breech closed. At leSst two traya 
will be provided lor each gun. 

BOBE SIOHTZVra. 

I 

218. Gims will be bore sighted frequently in order to chec^ the 
adjustment of the si^t standard and to correct it if iiecffi^ry. 
The process is as follows: Place a bore sight in the breech and. a 
thread in the vertical diameter of the muzzle. Sight through 
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the bore siglit and bring the muzzle thread on a well-defined 
point of an object at or bevond the mean range for the piece. If a 
Dore sight is not available, the vent or a thread in the vertical 
diameter of the breech may be used. Good results have been ob- 
tained by placing one of the objectives of a field glass against the 
vent when the breech is closed, a thread being in the vertical 
diameter of the muzzle. The effect is to cause the thread to appear 
like the vertical hair in a telescope, and the accuracy in signthig 
is practically the same as if a telescope were centerea in the gun. 
With the sight in adjustment on the si^ht bracket and the vertical 
wire set at normal, the sight standard is adjusted until the vertical 
wire of the sight is brought on the point. 

219. The azimuth indices of the guns of a battery will be set so 
that when the guns are aimed at a point near the main channel 
about midrange from the battery, the azimuth reading is the same 
for each; this will be the correct azimuth from the directing point 
or gun. In the event of there being two channels of equal im- 
portance a point at midrange and nudway between the channels 
will be taken. By this means the azimuth differences due to gim 
displacement may be disregarded and in Case III the guns laid at 
the azimuth of the taiget from the directing point or gun. 

220. In gun batteries of the major armament, range differences 
will be stenciled on the base ring or on the step of the loading 
platform, so that the proper correction, for the gun displacement 
will be the number nearest an index marked on the carriage near 
the elevation scale. 

OBIEXTTATIOK OF HO&TA&S. 

221. The orientation of mortars will be tested frequently and the 
setting of the azimuth Indices corrected, if necessary. Two con- 
venient methods are as follows: 

First. Having established two intervisible monuments in rear 
of the pits, ana having determined accurately the azimuth of the 
line joming them, proceed as follows: 

Set up a transit over a monument from which the pit may be 
seen • take a reading on the other monument and record it; take a 
reading on a point in the pit and record it. Move the transit to this 
point m the pit and back sight on the monument; record the 
reading. 

Stretch strings across the vertical diameters of the breech and 
muzzle; point the mortar and the transit so that the axis of the 
mortar and line of coUimation of the transit coincide; record the 
reading of the transit. 

From the readings taken, the azimuth of the mortar may be com- 
puted and tlie index set. 

The string across the breech may be omitted; in which case the 
axis of the mortar ia fixed by the muzzle string and vent, the 
mortar being pointed at the transit when this is oeing done. It 
must be remembered in calculating the azimuth that the mortar 
is pointing in the opposite direction from the transit. 

Second. By using the instrument in the battery commander's 
station in connection with the transit when they are intervisible, 
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the transit being at any point on the parapet from which .^t can be 
sighted into the pit. 

Adjust the transit. Set it up so that it can be sighted on the 
mortar and the battery commander's instnmient; sight on the 
latter and record the reading. Sight the batterv commander's 
instrument on the transit and record the reading. Point the mortar 
and transit so that the axis of the mortar coincides with the line of 
collimation of the transit and record the transit reading. From the 
readings, the mortar azimuth may be computed and uie index set. 
The correct setting of the index will be indicated by a tool mark 
on the racer. 

222. The adjustment of quadrants attached to mortals will be 
tested frequently ) and corrected by using a clinometer or a standard 
quadrant Known to be in adjustment. 

METHODS 07 POUTTIHG. 

228. Case I. — ^This method of pointing is used only with rapid- 
fire guns where means for laying in elevation by quadrant have 
not been provided. 

Direction and elevation are ^ven by the sight. 

The gun pointer adjusts the sight in its seat and sets the elevation 
and deflection scales for the indicated range and deflection, respec- 
tively. 

Oase II . — ^This is the normal method of pointing all guns. Direc- 
tion is given by the sight and elevation by an elevation or range 
scale attached to the carriage. For guns of the major armament 
the corrected rang|e is taken from the time-range boara. The |[un 
pointer sets his sight to the deflection shown on the deflection 
recQider's board. 

Case III. — ^This method of pointing is used exclusively for 
mortars. Its use for guns is auxiliary and is limited to batteries 
where the prevalence of fog or other local conditions render it 
necessary. Direction is given by the azimuth cinue and elevation 
by the elevation scale or by quadrant. 

In Oase III guns are fired on the bell. Oonected asimuths for 
the first or second bell after the data are received are sent to the guns 
every 30 seconds. The gun pointer sets the azimuth for the bell 
on which it is desired to fire. The corrected ruige of the set- 
forward point for the same instant of firing is taken nom the time- 
range board. 

ponrTnro tssts. 

224. Pointing tests will be held frequently at gun batteries of the 
major aimament in the following manner: 

An assumed deflection for wind and drift is used during the test. 
This deflection is changed frequently during the drill so that gun 
pointers ma^r not know the reading that should be obtained at the 
end of the time of flight. To accomplish this, tiie platen of the 
deflection board ia set for the assumed deflection, and the setting 
is not changed as long as the same assumed deflection is used. 

The gun pointer sets his sight at the deflection received from the 
plotting room, which is that obtained from the deflection board by 
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combinisg the correction for angular travel during the time of 
flight with the asBumed deflection for wind and drift. He gives 
the command FIRE as soon after the command BEADY as he is 
on the target; traversing is stopped and he then follows the taiget 
with the vertical wire. A noncommiseioned officer equipped with 
a stop watch and a time-of-flig^t table starts the watch at the com- 
mand XIBS; commands HALT and stops the watch at the expira- 
tion of the time el Sight. The gun pointer stopf^ following with 
the vertical wire at the command HALT, when the reading of the 
deflection scale should be the same as the assumed deflection for 
wind and drift. If not, the difference is the em^ in predicting 
and pointing. 

Example: Assumed defleetion, 3.65; deflection sent to gun 
pointer, 3.20; reading of the deflection scale at end of time of 
flirfit, 3.6a. 3.65—'3.60«=0.05, the error. 

For each trial recoidfl will be kept of tl^ range to the taiget sad 
the deflection error; and the gun pointer will be- informeid con-- 
cenking the amount of his eivor. 

225. The excellence of a gun pointer's woric is determined, firBt,^ 
by the accuracy of his jKxinting; second, by t he promptness with 
wmch hd is able to give the command VIBS after tibe piece is: 
ready. 

226. With disappearing ga[i6 it is impmtant that the gun pointer 
be tndned to get on the target in the time necessary to close the 
breech plus the tripping intervd, so that in practice or action no 
time will be lost in pointing the gun after it is in battery. 

PBXDICTIOX TESTS FOT KO&TA& BATTSBZB8. 

227. Prediction tests will be made frequently at mortar batteries 
in the following manner: 

The battery Gommaaoder is assisted by an officer or noncomimis- 
sioned officer equipped with a stop watch and a time<of-flight 
table. 

The azimuth of a predicted point and the correspoiKling time of 
flight is sent to the oattery commander, who sets his instrutnent 
to the azimuth of the predicted point, the vertical wire at noroaali 
AS'the taiget passes tne veridical wire of ha» instniment, he com- 
mands FIBE, and fc^ows the tu^t by turning the d]ak cMk. 
The assistant starts the stop watch at thecommand RBB andTcaUs 
''halt" at the expiration of the time of flight.> The battMr com- 
mander ceases tracking and tiie assistant records the ic^ing of 
the instrument. 

The difierence between this treading and the azimuth o£ ^e 
80t-forwaid point as determined from the plottiiyr bojud is the 
enor in piectiction. 

Example: Time of flight, 46^ seconds^ azimuth of predicted 
pdnt, 217.40^f azimuth of set*forward pomt> 2l4t49®; iBadi^g of 
the azimuth instrument, 214.59^; error in predictioii» 0.10^, 

' Recoids of these tests will be kept and the Nfemltft trill be pub^- 
liehed to the bsltery command. 
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TABGET PBACncSr— SAIiTJTES. 

888. Subcaliber and service target practice will be held in ac" 
cordance with special regulations published annually by the War 
Department. 

SUBOAUBEB PBACTZCS. 

889. In subcaliber practice, in order to simulate the conditions 
of service practice, the gun pointer of a gun on a disappearing car- 
riage will not be permitted to follow the tar^t continuou^y. He 
will be required to cease traversing from the time the breechblock is 
opened until the charge is inserted, this being the time when> in 
actual loading, the truck is at the breech. After the charge has 
been inserted he will endeavor to get on the tazi^t in the time 
necessary to close the breech, plus the trippins; interval. Sub- 
caliber practice will simulate service practice as closely as possible. 

SBBVIOS P&AOTIGS. 

830. Before service practice, the battery commander will satisfy 
himself that all the material to be used at the practice is ready 
for service, special attention being paid to the following: 

Adjustment of observing instruments. 

Condition of communications. 

Adjustment of plotting board and other equipment in the plot- 
ting room. 

Adjustment of sights and sieht standards at gun batteries. 

Adjustment of azimuth inoices at mortar batteries. 

Adjustment of range scales of guns and quadrants of mortam^ 
using clinometer . 

Condition of recoil systems and setting of the throttling valves. 

Condition of elevating and traversing mechanisms. 

Adjustment of obturating devices. 

Condition of shot trucks. 

Wei^t and condition of projectiles. 

Weight and condition of powder sections. 

881. Prior to service practice, the bore, including the powder 
chamber of each piece to be used in practice, will be cleaned thor- 
oughly and freed from grease and oil, the breechblocks will be 
dismantled and carefully examined. 

888. All powder to be used for target practice at any battery 
will be stored in the service ma«izines of ine battery at which it la 
to be used forUt least two weeks before the trial shots Hre fired,. 
After being stored in a magazine for two weeks, the teinperatilre 
of the magazine may be taken as the temperature of the powder 

109 



TAXOET P&AOTICE— SAZ.VTE& lOS 

without matonal error. The temperature of a magazine ndli be 
taken immediately upon opening the doors just prior to target 
practice. 

288. Powder marked for one caliber or piece will not be used 
for any other caliber or piece of different chamber capacity. 

884. In any case in which x>oor practice ia believed to have been 
caused by aefectiye x>owder, a special detailed report will be 
made to The Adjutant Grenetal through military channels. 

886. Projectiles will be cleaned carefully before being inserted 
in the bore, lubricant will be removed, and the bourrelets will be 
freed of paint. 

286. Immediately after a piece is fired, the breech will be opened 
and the primer will be removed. 

287. Care will be taken to prevent injury to the gas check seat 
and to keep it clean. If any residue from the poriming charge 
drops from the obturator into the gas check seat or the breedi 
recess it will be wiped off. 

238. When service ammunition is fired from p^uns (or mortars) 
above 4.7 inches in caHber, or when blank ammimition is fired from 
gtins (or mortars) of any caliber, the powder chambera will be 
sponged and the mushroom head wiped off after each round and 
before loading for the next round, in order to insure the extinguish- 
ment of all sparks and tiie removal of smoldering frs^nents. • Hie 
spon^ and cloth used for Urn purpose will be dipped in hydrolene 
oil and tiie surplus oil will be removed from them before they are 
used. 

289. Immediately after firing, the piece and accessories will be 
inspected b v Hie batterv commander and a report on their condition 
will be made by him (tluough the fire and fort commanders) to the 
coaat defense commander. The bores of pieces will be washed 
clean with water, dried, and oiled. The breechblocks will be dis- 
mantled, and all parts cleaned and oiled. 

240. When firing, officers and men will be advised to place the 
authorized ear |>rotectors, cotton, or small pieces of waste in their 
ears, but they will not be permitted to place the finger tips in their 
ears. 

241. Service practice will be preceded by careful instruction 
and will not be held by a com|>any of coast artillery imtil such 
companv is thoroughly familiar with the use of all of the equipment 
supplied for the service of the battery at which the company is to 
fire. No man will be detailed to a position at the practice unless 
he has been well instructed in the duties pertaining thereto. 

242. In case of a misfire in artillery practice the i>rimer will not 
be removed and a new one inserted for at least 10 minutes; during^ 
the interval, the piece will be laid on some portion of the field of 
fire where its discnarse will not endanger shipping. 

248. If firing by electricity, the circuit will be broken before 
the primer is removed. Wlien using fixed ammunition and per- 
cussion primers, a second trial of the primer will be made if the 
firing device can be cocked by hand without opening the breech, 
but if this also fails, the breech will not be opened and a new car- 
tridge substituted within 10 minutes. If it is found necessary to 
open the breech when using obturating primers, the vent will be 
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examined and cleared if neceaofv and the rear section of the 
powder chaijgp will be palled a little to the rear, so that the mush- 
room head will push it to its place; the breech will be closed and 
another primer will be tried. 

244. At the command GSA8B FIRINO^ lanyards will be de* 
tached. If using electric primen, the circuit vdllbe broken. 
With rapid-fire guns using metallic cartridge cases, the breech will 
be opened. If firing ifl -not to be resumed, fixed ammunition and 
separate powder charges will be withdrawn. Projectiles not loaded 
and fused will be driven back and withdrawn. Separate projectiles 
loaded and fused will be left in the gun until a favorable tune to fire 
them; on no account will an attempt be made to drive Uiem back. 

245. Whenever a junior commander is ordered to fire under cir- 
cumstances which from his position he jud^ to be unsafe, he will 
hold the fire until he can report the condition to the next higher 
comnuinder. 

SALUTES. 

246. Salutes with cannon will be fired. under the charge of a com- 
missioned officer. The interval between shots will be five eeconda* 
Only guns using metalHc cartridge cases will be employed in firing 
salutes. 

247. In firing salutes, the powder chamber of the gun will be 
sponged and the mudinxmi nead wiped oft after each round to 
extinguish all sparks and to remove residue* The qponge and cloth 
used for this purpose will be dipped in hydrolene oil and the 
surplus oil wiU be removed before usin^^ Worn spovmi or those 
that do not fill the chamber of the gun will not be usea. 

248. Salutes will not be fired unless the above conditions cai; be 
fulfilled. 
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FIBE AND MINE COMMANDS. 

THE FIRE C0iaiA9X>. 

249^ If aiming partieB for a firo commander's primary and second- 
ary stations. 

Primary station: 
Fire commander. 
Communication officer. 
Electrician sergeant. 
Observer. 
Header. 

Operator for each telephone. 
Operator for each searchlight.controller. 
Plotter, assistant plotter, and two arm setters^ when 

plotting board is used. 
Orderlies. 
Secondary station: 
Observer. 
. Reader. 
350. Fire commanders will be assigned to fbre commands by orders 
from coast, defense headquarters. 

251. The fire conunander is responsible for the drill and the 
tactical efficiency of his firo command. 

252. His duties will be confined to those affecting the tactical 
efficiency of his coiomand.. 

253. Normally, he control^ his command from the fire com- 
mander's statiop, but when necessary may go wherever his 
presence is required. 

254. He will be responsible that the fort conimander is informed 
as to any deficiency of equipment or supplies. 

255. If a field officer, on days of battery drill, he will visit the 
batteries of his command, and on dayB of indoor instruction, the 
companies of his coixunand during the instruction period. 

250. He will require a thorough knowledge of the installation, 
eqiiipnient, system of fire control, and drill on the part of the 
officers of his command, will encourage efforts for the improvement 
thereof, .and will require the system of coiomands prescribed 
herein to be used. 

257. The .fire commander will have the assistance oi a staff 
officer, who will be called the communication officer. The com- 
munication officer will have chajqg;e of the system of communications 
and of the fire conmiander's manning jparty. In case an officer is 
not available, a nonconmxissioned officer (prefjerably a 9$j:geant 
major) will be so assigned. 

258. The conmiunication officer will inspect the equipment of 
the station, will receive the reports ql the cmefa of detail, and will 
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report to the fire commander: **Sir, F' (or F-'O in order/* or will 
report defects he is unable to remedy without delay. 

859. Each member of the manning party on readhin^ his station 
will examine the apparatus to which he is assigned, will make the 

Prescribed tests and adjustments, and will report to his chief of 
etail. On completion of the examination, each chief of detail at 
the primary (ana secondary) station will report to the communica- 
tion officer: "Sir, F'' (or F^^) in order," or will report defects he is 
unable to remedy without aelay. 

260. The fire commander will indicate a target to his observers 
as follows: 1. Target. 2. Name of one of the subareas into which 
the battle area is divided by the coast defense commander 

. 3. Name (or type and class') of an isolated ship, or 

designation of division, formation^ snip number , or in 

"number of covering illuminating light." If, in the jud|;ment of 
the fire commander, a target can not be sufficiently indicated to 
the battery commander by description, it may be tracked for two 
or three oDservations and its predicted position for a convenient 
interval ahead located. This predicted position is relocated for 
the battery by means of the pantograph attachment of the F' plot- 
ting board, when provided, and the relocated range and azimuth 
sent to the battery commander's station. The fire commander's 
instrument is set to the predicted azimuth and "now " called over 
the telephone as the target crosses the vertical wire. 

261. The fire commander will control the searchlights assigned 
by the fort commander as illuminating lights for his fire area. 

262. When ordered by the fort commander to assume the exercise 
of fire commander's action, or when for any reason the fort com- 
mander's station is not manned, or when commimication therewith 
is interrupted, he will fifi^t his command i n acc ordance w^h the 
general plan of action. He will order "BATTEBT COMHANP- 
EB'S ACTION" whenever the progress of the attack renders 
such action advisable,^ provided "PIBX COHMANBSB'S AC- 
TlOK" has been previously ordered by the fort commander or 
when emergency renders it necessary. 

263. In exercising fire control, the fire commander will deter- 
mine the order of me for his batteries. 

264. In giving commands to his batteries, the fire commander 
will proceed as l ollow s: 

First. ALL BATTEBPBS (or n ame of any battery or batteries, as 
XTTSTIS, or BtJSTIS and CHTTBCH), TABOBT, will si^ify that a 
target is to be assigned and will have the effect of calling the par-' 
ticular battery or batteries to attention. 

Second. The name of one of the subareas into which the battle 
area is divided by the coast defense commander. When the sub- 
area is designated, all observers concerned will turn their instru- 
ments in tiie general direction of the target.^ At ni^ht, in addition 
to the subarea, the number of the searchlight which is covering 
the target will be j^ven. 

Thira. Desijg;nation of target. That is, name (or type and class) 
of an isolated ship; or designation of division, formation, dhip 
number . 

NoTB. — Ships in line are numbered from the starboard ship. 
Ships m colunm are numbered from the leading ship. 
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Fourth. The order of fire desired 

coMMSNCE rmma. 

TIKE WHSK IN BANGS. 

FIBS WHSN AT TABBS. 

FIBS BOITNDS, COMMENCE FIBING. 

FIBS AT INTEBVALS, COMMENCE FIBING. 

FIBE ON SALVO POINT NO. . 

FIBS AT SHIPS IN OBDEB IN COLUMN, COMMENCE 
IXBING. (This requires fire to be opened on the leading 
ship, continuing until disabled, or until the fire commander 
commands TABGET OUT OF ACTION, then chang- 
ing to the next ship in column.) 
FQtl AT SHIPS IN OBDEB IN HNS, COMMENCE FIB- 
ING. (This requires fire to be opened on the starboard ship 
of the Ime, continuing until disabled, or until the fire com- 
mander commands TABGET OUT OF ACTION, 

then changing to the next ship in line.) 
865. The following commands are given as examples: (Dashes 
indicate pauses.) 

1. ANDEBSON . TABGET . 2. BUCKBOE 

. 3. TEXAS . COMING IN . 4. 



WHEN IN BANGS. 

1. WHEELEB . TABGET . 2. BOCA CHICA 

. 3. on. TANK . CLASSIC. GOING OX7T . 

4. HBE TWO BOUNDS . COMMENCE SIBING. 

1. PABEE . TABGET . 2.TABOGUILLA . 



3. SUBMABINE DIVISION . SHIP NO. 3 . 4. 

COMMENCE FIBING. 

1. MEBBTTT . TABGET . 2. PANAMA . 

3. BATTLE CBUISEB DIVISION . 4. FIBE AT SHIPS 

IN OBDEB IN COLUMN . COMMENCE FIBING. 

1. MONTGOMEBT . TABGET . 2. BUCXBOS 

. 3. DESTBOTEB DIV ISION, DOUBLE LINE . 

SECOND LINE . SHIP NO. 2 . 4. FIBS WHEN 

AT 7,000 YABDS. 

866. A column formation can frequently be simulated at drill 
by a tug towing baiges or targets. In such case, the barges or tar- 
gets will be numbered from head to rear, thus: 

1. CHUBCH . TABGET . 2. OCEAN VIEW . 

3. COAL BABGE DIVISION GOING OXTT . SHIP NO. 1 

(the towing tug) OB BABOE NO. 2 (second barge) . 

1. EUSnS . TABGET . 2. LTNNHAVEN 

3. MILLS DIVISION . TABGET NO. 2 



1. PABBOTT . TABGET . 2. HOBSESROE 

. 3. SAND DBEDGE DIVISION . DBEDGE NO. 



867. No system of commands can cover all cases, but the form 
of commands prescribed herein will be considered as typical and 
will be followed as closely as practicable. 

868. Ot her commands which may be given are as follows: ' 
CEASE FIBING.— This requires firing to cease instantly.* 
CHANGE TABGET. — This requires urinfi^ to cease instantly, but 

requires all battery commands to be in readiness to identify a new 
target. 
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CLOSE STATIONS.— This indicates that all battery commands 
and the fiie commander's manning partjr are to be dismi&eed. The 
senior chief of detail at each station will see that the instruments 
are secured and covered, that the switches controlling the electric 
circuits are left open, and that the windows are closed and fastened 
securely. 

THE XZHE COXXAHD. 

269. Manning parties for the mine commander's primary and 
eecandary stations: 

Primary station — 

Mine commander. 

Assiatant mine commander. 

Observer. 

Reader. 

Searchlight operator. 

Operator for each telephone. 

Plotter and two arm setters. 

Orderlies. 
Double primarv station — 

Double the above, except mine commander and orderly. 
Secondary station — 

Observer. 

Reader^ 
Double fiecondary station — 

Double the above. 

270. The mine commander is in command of t}ie elements of the 
miae defense. He is responsible for the drill, instruction, and 
tactical efficiency of his mme command, and bears the same rela- 
tion to the fort commander as do the fire commanders, and his 
duties are similar to theirs. 

271. His duties will be confined to those affecting the tactical 
efficiency of his command. 

272. He takes station at the mine primary or at such other 
place as his duties may require. 

273. He is responsible tnat the property officer requests for all 
material and apparatus necessary to carry out the approved scheme 
for submarine mining of his mine command, and that this material 
and apmratus is kept ia- proper condition for immediate service. 

274. The mioe commander, with the approval of the coast de- 
fense commander, will designate an officer of the mine command 
as mine property officer, The mine property officer will obtain 
from the artillery engineer all material and apparatus necessary 
for the mine defense. He will have direct charge of the store 
room, cable tanks, loading room, whaxves, boats, l^athouses, and 
mining casemates. . 

. The personnel of the mine command are subject to the orders of 
the mine commander for service imder the mme property officer 
for the care and preparation of any of this materiel. 

276. !rhe mine commander supervises and conducts the fire of 
the batteries of the mine command in the same manner and by 
similar commands as are used by fire commanders for the batteries 
of their fire commands. 
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THE FOBT COMMAND. 

276. Manning party for fort cx)mmander's station: 

Fort commander. 

Personnel officer. 

Mat<6riel officer. 

Master electrician or electrician seigeanl. 

Observer. 

Reader. 

Operator for each telephone. 

Operator for each searchlight controller. 

Orderlies. 

277. A fort command consists of all the means of seaward and 
landward defense, including personnel and materiel, located at any 
coast artillery fort. 

278. The fort commander is rest>onsible to the coast def^ose 
commander for aU matters affecting the efficiency, instruction, dis- 
cipline, and appearance of the personnel, and the service, care, 
and preservation of materiel of his command. 

279. He coordinates the seaward and landward defense. Through 
the Sxe and mine comimahders, he controls the seaward defense; 
through the support commander, he controls the landward defense. 

280» When two or more fort commands cover the same water 
area, the seaward defense for that water area will be controlled by 
the senior fort commander of those fort commands which cover 
that area. 

281. The tactical station of the fort commander will be desig- 
nated by the coast defense commander with the approval of the 
War Department, and announced in orders from coast defense 
headquarters, whenever, in the exercise of his duties, it becomes 
necessary for liim to leave his station temporarily, he will turn 
over the direction of the seaward defense pertaining to his fort to 
the next senior coast artillery officer present for duty at the fort; 
if necessary, he will direct such officer to take station for that 
purpose at tne fort commander's station. 

282. He will require a thorough knowledge of the installation, 
equipment, system of fire control, and drul on the part of the 
omcers of his command, will encourage efforts for the improvement 
thereof, and will require the system of commands prescribed herein 
to be used. 

288. The fort commander will have two officers to assist him in 
the performance of his duties; these will be designated *' Personnel 
officer*' and "Materiel officer.'' 

284. During drill, practice, and in action the personnel officer 
will have chaige of all fire control commtmications of Che fort 
command and will transmit the orders of the fort commander. In 
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preparing for drill, practice, or action he will inspect all of the 
equipment of the fort commander's station, verify tne adjustment 
of the position finder, and satisfy himself that the telephone system 
of the fort command is in good working order. He will report to 
the fort commander the fact that the station and communication 
system are in order, or will specify such defects as he may not 
have been able to remedy himself. • 

886. The materiel officer will have charge of the li^t and power 
service of the fort conmiand and, during drill, practice, or action, 
of the manning parties assigned thereto. He will be responsible 
to the fort commander for the efiiciency of the communication, 
light, and power service of the fort command. 

286. All repairs, defects, or deficiencies pertaining to the arma- 
ment and its accessories will be reported to the materiel officer, 
who will have them made, corrected^ or supplied, if practicable, 
by means available at the fort; otherwise he will report them to the 
proper coast defense staff officer. 

287. Prior to drill or action the mat^el officer will satisfy.him- 
eelf by inspection or inquiry through the telephone service t£at the 
power and light system is in efficient condition. To this end, he 
will receive the reiwrts of those in charge of the several power and 
light units, and when reports shall have been received he will 
report to the fort commander that the power and light systems are 
in order, or, in case any defects are reported that he is unable to 
remedy without delay, he will report such defects to the fort com- 
mander and will take steps to have them remedied at the earliest 

Practicable time; if necessary, reporting them to the proper coast 
efense staff officer. 

288. Each member of the fort coumiander's detail on reaching 
his station will examine the apparatus to which he is assigned, wifl 
make the prescribed tests and adjustments, and will report to the 

personnel officer, **Sir, in order," or will report defects he 

18 unable to remedy without delajr. 

289. The fort commander will indicate targets to his observer 
bv commands similar to those provided for fire commands in 
Onanter XVII. He will study the battle area, and will consider 
the location and strength of the elements of the defense imder his 
command, and will rehearse the forms of attack liable to be adopted 
by an enemy. While it is not jjracticable to anticipate all of the 
conditions of attack that may arise during an engagement, nor all 
of the methods of attack that may be employed by an adversary 
of initiative and resource, there are certain type forms which may 
be anticipated and which will be frequently rehearsed. . 

290. Before becoming committed to any form of defense he must 
imderstand the intentions of his opponents and consider ttie differ- 
ent courses of action open to the defense, with the advantages and 
diowivantages of each, and rapidly arrive at a clear and definite 
decision as to the best method of aefense. 

291. In giving his commands to his fire or mine commanders he 
will prpceed as follows: 

.F'6-st. ALL riEE COMMANDS, or Pj, (Po, M., etc.), TAB- 
0ET, will signify that a target is to be assigned, and will have the 
effect of calling the particular fire or mine commands to attention. 
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Second. The name of the subareas into which the battle area is 
divided. At night, in addition to the stibarea, the type of ship 
and the number of the searchlight covering me target will be 

given as: TARGET, PAKAMA BATTLESHIP IN 

FIVE. (Bashes indicate pauses. ) 

Third. Designation of tar^t; that is, name (or type and clfisa) 
of an isolated ship^ or designation of division, formation, ^ip 

number . Usually* the designation will be limited to a 

division or group of ships. 
Fourth. The order of fire as, 
COMMENCE USING. 

FDELE (or MINE) COMMANDER'S ACTION. This com- 
mana places the fire action in the hands of the fire or mine 
co m mande r, but limits to liie target or targets indicated. 
TIBE WHE N IN KANGE. 
FIRE WHEN AT ■ TABD5. 

. FIBE AT INTEBVALI^, COMMENCE FDtlNG. 

FIEB ON SALVO POINT NO. , COMMENCE BIB- 

ING. 
FIBE AT SHIPS IN OBDEB IN tlOLtTMN, COMMENCE 
FDEUNG. This requires fire to be opened on the leading 
ship, continuing until disabled — ^then changing to the next 
ship in colunm. 
FIBE AT SHIPS IN OBDEB IN LINE, COMMENCE FIB- 
ING. 

This requires fire to be opened on the starboard ship of the 
line, continuing until disabled — ^then changing to uie next 
ship in line. 
292. From time to time, on the occasion of fort command drills, 
the coast defense commander will prepare a ^neral and special 
situation, which will be furnished to subordinate commanders, 
and as far as practicable with the limited number of vessels avail- 
able as targets, the drill will represent some phase of an assumed 
attack. 

MSTEOROLOGICAL STATZOIT. 

298. The station will be in charge of a meteorological observer, 
who, under the supervision of the personnel officer of the fort 
conmiand, will be responsible for the station, the property therein, 
and the care, preservation, and adjustment of the instruments. 
He will be present in his station whenever the armament is served. 
As soon as ne arrives at his station, he will adjust the mercurial 
barometer and test the aneroid, noting any correction to be made. 
He will connect Ihe electrical device (if one is provided) of the 
anemometer, adjust the stop watch device if necessary, and note 
whether the wind vane works freely. He will report to the fort 
commander's station, ''Meteorological station in order,'' or will 
report defects he is unable to remedy without delay. 

294. He will read the barometer and thermometer. He will 
read the azimuth of the wind and determine its velocity by means 
of five readings of the anemometer. He will report to all fiie 
commanders' stations the barometer and thermometer readings, 
and the velocity and azimuth of the wind. 
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895. The velocity and asimutlx of the wind will he recorded at 
least every 20 minutes^ and oftener if necessary; any sudden 
change, either in direction or velocity, of any considerahle mag- 
nitude will be reported at once to ihB fire commanden. Anv 
material changes in the barometer and thermometer readings will 
be reported to the fire commanders. 

d96. Tlie meteorological observer will keep a complete record 
of all meteoroloffical messages, which will be turned in to the fort 
commander at me end of each drill. 

TIDE STATIOV. 

297. The station, under the supervision of the personnel officer, 
will be in chaj^ of the tide observer. He will oe present in his 
station whenever the armament is served. He wul be respon- 
sible for the station and the instruments llierein. On arriving 
at his station he will r^[>ort to the fort commander's station, '^l^de 
station in order." or report defects he is unable to remedy without 
delay, and will telephone the state of the tide to the fire com- 
manders. Thereafter he will report the tide for every change of 
one-half foot. 



Cliapter XIX. 

THE COAST DEFENSE COMMAND. 

298. A coast defense command consists of one or more forts with 
their accompanying mine fields and landward defenses. 

299. Coast defense con:miands are established, their limits fixed^ 
and their administrative headquarters designated in orders from 
the War Department. 

800. The coast defense commander is both a tactical and an 
administrative officer. 

301. There is no prescribed tactical station for the coast defense 
commander. At drill, and in action, he goes where his presence 
ia necessary. 

802. For convenience in indicating and identifyring targets, he 
will divide the water areas into subareas and will give each subarea 

a name. 

303. During actual or threatened action, either on the sea or land 
front, or both, the coast defense commander will coordinate and 
direct all military operations involving the coast artillery troops 
and the coast artulery supports. He will establish and maintain a 
system of security and information on the land and sea fronts of his 
command. 

804. He will require of his officers a thorough knowledge of the 
installation, equipment, system of fire control and drill for fort, 
fiw> mine, and battery commands, and will encourage a study of 
them, with a view to improvement therein. 

305. Within the limits of bis command, he will control all matters 
relatingto all elements of his command. 

306. When repairs are necessary to any part of the defenses, the 
armament or its accessories, such repairs will be reported to the 
proper coast defense staff officer. If these repairs are of a minor 
nature and are such that they can be made by means available 
and under the control of the coast defense commander, the staff 
officer (with the approval of the coast defense commander) will 
take the steps necessary to have them made. If the repairs are of 
such a nature as to require an allotment therefor from the funds 
appropriated annually for the maintenance of the defenses, the 
armament or its accessories, the coast defense commander will 
request the district engineer officer, the district armament officer, 
or the department signal officer, as the case may be, to make the 
repairs. 

807. The operation of all means of water transportation assigned 
&)r the exclusive use of a coast defense command, including harbor 

50610'— 14 8 113 
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vessels, tugs, lighters, dispatch boats, launches, and mine planters, 
during the period of their stay in the coast defense command, will 
be under the supervision of the coast defense commander, whose 
duty it will be to see that econom^r is exercised in their maintenance 
and operation. He will so combine the operations of these vessels 
as to umit them to the lowest number that can perform the service 
efficiently, bearing in mind that, when needed for artillery drill, 
vessels orainarily engaged in the transportation of troops and sup- 
lies, or in other duty, should be withdrawn temporarily to proviae 
an efficient drill and other coast artillery service. 

808. Ck>ast defense commanders will, once each month, make a 
thorough inspection of all artillery boats assigned to their com- 
mands. If tne inspection develops that a boat is not kept in 
first-class condition,. he will give the requisite orders regarding the 
care and cleaning of the boat. If the lack of care is on the part of 
the officer (or civilian master) assigned by higher authority to 
command of the boat, and is such as to render his relief advisable, 
recommendation will be made accordingly. If the officer is 
assigned by the coast defense commander, the necessary corrective 
measures will be taken by him. 

309. Officers in charge of artillery boats will require the masters 
thereof to make careful daily inspections (Sundays and legal holi- 
days excepted) of their boats. Masters will be held responsible for 
the condition of their boats and for the care and poLce thereof. 
In the case of mine planters, the officex assigned to command will 
make the dally inspection and will utilize the members of the coast 
artillery detachment aboard to assist in the care of the planter. 

810. The distribution box boats will be assigned by coaet defense 
commanders to mine commands, mine companies, or detachments 
assigned to mine defense for their care and use. The officer in 
command of the organization will be in chaige of the boat or will 
designate an officer imder his command for that duty. He will 
assign to each boat as crew two noncommissioned officers and one 
specially selected private; one noncommissioned officer to be 
master of tiie boat, one to be eogineer, and the private to be deck 
hand. 

811. To guard against accidents through ignorance in handling, 
and to enable the responsibility for accidents to be fixed up9n the 
proper party, an officer responsible for an artillery boat will not 
permit it to leave its moorings imless in charge of its proper officers 
and crew. None of these boats will be used for purposes other than 
its r^;ular duties, except by special permission of the fort com- 
mander of the fort to which the boat is assigned. 

818. The coast defense commander will perform the duties pre- 
scribed for the post commander in paragraph 407, Army Begula- 
tions, 1913, with reference to vessels of war arriving in a harbor. 

THE COAST DEFENSE APXOTAKT. 

818. The duties of the coast defense adjutant are similar to those 
of regimental and i)08t adjutants. 
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THX COAST oxanarsx abtxuxby bvoisbib. 

814. In the appointment of an artillery engineer, a graduate of the 
Coast Artillery School will, if practicable, be selected. The artil- 
lery engineer will be charged with the accountability of all engineer 
and signal property, stores, and installations that have been turned 
over to the coast artillerv, and all mine property^ stores, and in- 
stallations in the coast defense command . He will mspec t all prop- 
erty, stores, and installations for which he is responsible at eacn fort 
at least once each calendar month. 

815.. He will make requisitions for engineer, signal, and mine 
stores and for the necessary equipment for the approved installation 
required in the coast defense command. He will be responsible 
under the coast defense commander for their sufficiency and make 
all required returns to the chiefs of the respective supply depart- 
ments. 

816. He will issue engineer and signal property and stores to 
battery conmianders, and mine property and stores to the mine 
property officer, obtaining memorandum receipia therefor. 

317. He will recommend to the coast defense commander the 
transfer, when necessary, of available engineer, signal, and mine 
property from one fort to another. Within the limits of his com- 
knand the coast defense commander is authorized to make such 
transfer unless the efficient operation of any approved installation 
will thereby be impaired. No apparatus or plant installed in any 
fortification, and no article or material belonging to such plant, 
the efficient operation of which will thereby be impaired, will be 
transferred without the approval of the Chief of Coast Artillery and 
of the chi^ of the supply department concerned. All transfers will 
be reported to the Chief of Coast Artillery and to the district 
engineer officer, the district annamoit officer, the department sig- 
nal officer, or the disbursing officer of the Torpedo Depot, according 
to the nature of the article or articles transferred. 

818. He will be diaiged with the repair, maintenance, and oper- 
ation of lighting, centrsu heating, ice, and pumping plants; and with 
the repair and maintenance of the systems of fire-control comma* 
nication, all searchlights, power plants, and lines of power distri- 
bution. 

810. He will prepare, quarterly, estimAtes for fuel, oil, and oHier 
materials supplied oy me Qoartermaster Corps for tne operation of 
the i^nts in nis charge, and submit the same to the quartermaster 
tot hJB information in preparing his estimates. 

880. He will rend» reports of the performance of each internal 
combustion ei^ine issued by the Engmeer Department, in accord- 
ance with the regulations of that department. 

881. He wiU render such assistance in the test and mainteoance 
of electrical equipment installed by the Ordnance Department on 
^geacoasttomament as may be requested by the ordnance officer. 

888. Normally, the master electricians, engineers, «lectric8Sltfle^- 
gean(b,4k<em«ny and masted gunners at any fort petform their duties 
under the direct supervision of the fort msktbiiel office. Wlieii 
neoesinry, the artilkry engineer, with the approval of tlie coast 
defense 'oeinmander, may utilize any of the enlisted iroeeialiBts in 
any part of the coast defense oommaiid lor keeiniig all 61 the in<- 
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stalled machinery, storage batteries, cable and pole lines, and other 
electrical and ^wer apparatus in serviceable condition. 

888. Except in case of emergency, enlisted specialists vill not 
be employee! solely as clerks or storekeepers, and when necessary 
to employ them as such it will be reported to the ArtiUeryDiBtrict 
commander and the time spent m the performance of those 
duties will be reduced to the minimimi. 

884. C!oast defense conmianders, in detailing enlisted men to 
assist the artillery engineer, will endeavor to develop suitable can- 
didates for appointment as enlisted specialists. 

885. When power jplants require repairs which can not be made 
by the fecilities available to tne artillery engineer, but which caa 
be made with the assistance of the resident ordnance machinist 
and by the use of material from the ordnance repair shop, the 
artillery engineer will request the ordnance officer to make such 
repairs, and the latter is authorized to do so, provided that the 
work on the armament is not interfered with and that the work 
is done in accordance with the regulations of the respective staff 
departments concerned. 

886. All submarine mine cable stored in a coast defense command 
will be tested annu^y^ and the record of the test will be entered 
in the cable book suppbed from the Torpedo Depot for the purpose. 
The artillery en^eer will be responsible that the test and record 
are made accordmg to War Department orders and will be assisted 
by such personnel as may be assigned to that duty. 

TBE COAST DEFENSE OADITAHCE OFZ7CBR. 

887. The ordnance officer will be charged with the account- 
ability for all ordnance property and ordnance stores pertaining to 
the armament and equipment in the ooa"^ defense command, and 
will inspect all such property and stores, for which he is responsible, 
at least once each month. 

888. He will make timely requisition for ordnance stores and 
supplies for each fort separately, and will be responsible, under 
the coast defense commander, for their sufficiency. He will make 
such returns and reports in regard to the ordnance property as may 
be required by the Chief of Ordnance. 

889. He will issue on memorandum receipts to the proper officers, 
all ordnance property and supplies pertamiog to tine armament. 
He will recomimend to the coast defense commander the transfer 
of available ordnance property and stores from one fort to another 
within the coast defense command. The coast defense commaader 
is atithorized to make such transfers, but t^e transfer of guns, 
carriages, and range finders, or other materiel permanently em- 
j^acea, will not be made without authority from the Secretary of 
War. 

880. He will have charge of the ordnance repair ahops, supep- 
visijoitiover resident and other machinists of the Ordnance Depart- 
ment, and general supervision over all authorized lepain to the 
property^ for which he is accountable. 

881. He will call upon the artillery engineear for such technical 
aaaistaace as may be necessary for the test and maintenance of 
electrical equipment under his charge. 
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COAST DBnorSB QVABTXBMASTE&. 

8S8. In addition to liis duties aa quartermaster of the coast defense 
command, which are analogous to those of a post quartermaster, he 
will be accountable and responsible for all water transportation 
assigned by competent authority ior the exclusive use of the coast 
d^ense command, including harbor vessels, tugs, lighters, dis- 

gatch boats, and lauaicheB. Under the coast defense commander, 
e is responsible for their condition, maintenance, and supply, for 
the discipline of their personnel, and for their efficient operation. 
Once each week he will make a careful inspection of each vessel 
for which he is responsible. 

S88. He ma^ utuize^ under rules of the Quartermaster Corps, the 
ordnance repair shojp in the same manner as is herein authorized 
for the artillery engmeer. 

nraPBonoss by omosBS of the Bvanrxsa oo&ps, ths 

flXOITAX. COBPS, THB QTTABTBBXASTBB OOBPS, OB THE 0B2>- 
VAHCB DBFABTXBHT. 

884. When any officer of the Engineer Corps, the Signal Corps, 
the Quartermaster Corps, or the Ordnance Department who is 
authorized to make inspections of the materiel of the coast defense 
command gives notice of the time of his inspectfon, the coast 
defense commander (or the fort commander) ana the coast defense 
staff officer concemea will accompan;^' the inspector if practicable. 
The coast defense commander will take prompt remedial measures 
with respect to all defects reported by an inspecting officer which 
can be corrected with the &cilities at nis disposal, reporting action 
taken by indorsement on the report of inspection m forwarding 
Ame to the coast artillery district commander. 
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COAST ABTIIiLBBT INSPSCTIOiar. 

885. The annament will be maimed, iBBtrumenta will be ad* 
justed, and everything will be preiMoed for service. 

886. The inspector will visit the stations and emplacements in 
such order as may be most convenient.' During the inspection of a 
command he will be accompanied by its commander. 

887. As the inspector approaches any station, the officer or non- 
commissioned officer in cnarge will call his conunand to attention, 
and will salute. The equipment will be inspected and operated, 
as may be necessary to determine its workinig; condition and the 
efficiency of the personnel. 

888. Ab the inspector approaches a battery, he will be met and 
saluted by the battery commander, who will accompany him during 
the inspection of the battery. 

889. When the inspector approa ches a gun emplacement, the gun . 
commander will command ATTENTION, OPEN BBESCH, and 
will give such other commands as may be necessary for the execu- 
tion of the inspector's instructions. 

840. As the inspector enters the pit of a mortar battery, the pit 
commander will command ATTENTION, and as he approaches 
each piece, the chief of detachment will command OPENBAEECH' 
and such other commands as may be necessary for the execution of 
the inspector's instructions. 

841. An artillery inspection will be conducted so as to include 
the following: 

(a) An examination of the equipments, the implements and all 
the parts of the guns, carriages, and emplacements, special attention 
being given to — 

Obturators, to see if they are adjusted properly, and pads in 
serviceable condition. 

Elevating and traversing mechanisms. 

Devices for running in and from battery. 

Recoil cylinders. 

Throttling valves. 

Oil holes and erease cups. 

Adjustment of sights and means of giving quadrant elevation. 

Adjustment of siU)scales of azimuth circles. 

Firing attachments. 

Firing batteries and circuits. 

Motors and controllers. 

Sponges. 

Rammers. 

Condition of doors. 

Condition of drains and diagrams of same posted. 

118 
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Condition of hoists. 

Condition of electric and other lights. 

Condition of electric installation and power plants. 

Condition of galleries and magazines. 

Condition of emplacements and grounds in their vicinity. 
NoTB. — ^All doors should be opened and closed. In preparing 
guns, mortars, and their carriages for inspection a thin coating of 
lubricant will be left on bearing siu^aces. 

(6) Examination d fiie-control staliona and apparatus, special 
attention being ^ven to the condition and adjustment of all instru- 
ments and appliances, tables, and charts, and to the knowledge 
observers and operators have of adjustments and operation of instru- 
ments, appliances, tables, and clutrts. 

Note. — Power plants, lights in magaeines, and range tnommiih 
sion apparatus on loading platforms and on carriages oDoiild be in 
operation during the inspection. 

(c) Simulated target practice including simulated fire with 
dummy ammunition at a moving target. 

(d) Examination of mining casemate, storeroom, loading room, 
wharves, boathouses, cable tanks, and mine-planting boats, special 
attention being ^ven to — 

Operating boards. 

Engines. 

Motors and generators. 

Stora^ batteries. 

Sleeping rooms. 

G^ieral condition of buildings. 

Fiainting of the mine cases. 

Piling of the mine cases. 

Lubrication of screw threads on all apparatus. 

Condition of anchors, distribution boxes, mooring rope^i, and 

raising ropes. 
Condition m small tools and supplies. 
Condition of cranes, tram cars, and trucks. 
Storage of the cable and security of all ends above the water. 
Examination of cable-testing records. 
And for boats — 
General condition. 
Condition of endues. 
Condition of hoisting aimaratus. 
Condition of davits ana clocks. 
Condition of cable-layii^ apparatus. 
Condition of small tools. 
Condition of men's quarters. 
!&iowledge andexpertness of personnel. 
e) An examination of the^ uniform of thd personnel. 

An examination of emplacement and fort record books. 
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Chapter XXI. 

8EA&GHLIOHTS>-NianT DBILL. 
TACTICAL USE OF SBABCHLZOSTS. 

842. Searchlighta are one of the most important elements of the 
defense in a ooaet defenee command. Upon their efficiency and 
correct tactical use will depend largely the succeesful defepse 
against any naval attack at night. 

848. The standard service searchlights are 60-inch,' but there are 
some 24-inch, 30-inch, and 36-inch searchlights still in service. 

844. Depending upon their tactical use, searchlighta are classified 
as searching or as lUuminating lights, and, depending uix>n their 
assignment (temporary or permanent), searchlights are clalasifiled as 
fort, fire, or mine searchlights. 

845. The officer controlling the seaward defense of any water 
area (par. 280) will also control all searchlights covering tliat area, 
and will order the various searchlights in action and out of action. 
He may at any time turn over the control of any searchlight to a 
junior commander. 

846. For the purpose of controlling the searchlights by command, 
the searchlight area will be divided into subareas, each designated 
by a suitable name, which, if practicable^ will be the same as the 
Bubareas into which the battle area is divided by the coast defense 
commander. (Par. 302.) 

847. The fort commander's searchlights piay be used by the 
senior fort commander to search various subiu^eas of the battle area 
in accordance with the i^^ecial conditions prevailing at the time. 

848. The senior fort commander may afisign ^e or ;DEdQe search- 
lights to search specified subareas, or he may asBi|7i certain sul^areas 
to be watched by various commanders who. with or withoui: Uie 
aid of an assi^ed searchlight, may discover hostile vesseUk. 

849. Illuminating lights are intended primarily to iUuminate 
taigeta assigned to fire or mine commands^ and when used for this 
purpose m&y be controlled by the fire or mine commanders. 

850. An illuminating light may be used for searching- in two 
ways: First, the fire commander may be directed to search a desig- 
nated subarea, in which caae the seuching is done underhis^rders; 
second, the fort commander throitt^h the materiel officer may direct 
the searehi&g by telephone, in which, case the operator acts under 
the orders of the materiel officer of the fort command. 

851. A mine lip:ht is ordinarily under the control of the mine 
commander and is used by him for searching the mine field and 
illuminating targets therem, but may be used by the senfor fort 
commander for other purposes. 

190 
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8A8. When a vessel is discovered by a searching light and the 
senior fort commander decides to open fire with a fire command, 
he directs that the vessel be coverea by another searchlight, which 
then becomes the iHuminatin^ light for that fire command. Wheii 
covered by the illnminating light, the searching light may uncover 
and remain at the disposition of tne officer contioDing the Seaward 
defense. 

853. XAznmra pabtues fob bsabohxjobts. 

When operated from a central plant: 
OontroUer operator. At the lt>rt (fire or mine) commander's 

station. 
Operator 
Aisdstant 
> Watcher 
Telephone 

operator 

When operated by a local internal combiution enghie: 
Contioller operator. Atfort(fireormine)commander'B8tat]OD. 
EngiDeer ^ 
Opemtor 
Assistant 
Watcher 
Tdephone 

operator 

When operated by a local steam plant: 
OontroUer operator. At fort (fire or mine) commander's station. 
Engineer 
Fiinman 
Opoator 
Assistant 
Watcher. 
Telephone 

OTierator , 

854. The materiel officer will take station in th^ fort commander '0 
fltatioii, and in addition to his other duties will be xespcoisible for 
theinstraction and 4i(U of the eeavehlifi^t roanning piutiee. 

985^ The watchttsiiiGuld be Boen of inieUigence, with normal 
vision (20^) without the use of coixective lenses, free from color 
blindness. They will be instructed in the hydrogaaphy of the 
haiboT) methods of identiAcation, and chaiactenstieB of the various 
diBse^^ of navia vessels and of local shipt>iag. They wXL b« 



'At the searchlight or the searchlight plant. 



At the searchlight or the searchli^t plant. 



e quip ped with apab ol fieMgladBeB and a head set bridged on ther 
eeaichlifiht line and stationed on the outside of their searchlight at 
floch » mrtaiiee i^about 10^ yards) aa to det6ot roBulily any vesbel 
passing into the beam. Any vessels (oritaigets) detected will be 
reported by telephone to the fort (fire or mine) commander's station. 
SM. A seardilig^t opemHor uiovli be a man of intelligence, 
interested in his work, and appreciating its imj^rtance, preferably 
ene wtehas had expeneaee in the use ^f eleetncal and mechalil&al 
mpptoMbOB. UahMB neaeBBMy> ofpeaiJUxB will not be chawgedifroai 
■eardili^ to seaJdiUg^, as no two seardili^KlB jeqime predMy 
the same handling or adjustment. 
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SEAIIOHUQST COKIIAVDS. 

857. The searchlights in a coast defense command mil be desig- 
nated by numbers, as 1, 2, 3, etc. (or by name). . 

IN ACTION signifies that a searchlight is to be put intoopera- 
tion. The command is given as follows: TWO — ; — -INACTiON.. 

OtTT signifies that a searchlight is to be put out of action. The 
command is given afl follows: ONE, OUT. 

SEABCH signifies that the searchlight is to search its entire 
area. The conmiand is given as follows: FOUB, SEABCH. If 
the light is to search a certain subarea the command ia TWO, 
SEABCH LYNNHAVEN; THBEE, SEABCH PANAMA; etc. 
If a searchlight is searching a particular subarea ipad it is desired 
that it search the full area, the command is THBSBi SEABCH. 
If the searchlight is covering a target 4he command is FOT7B, 
TTNCOVEB and SEABCH. 

868. When searching, a searchlight will be moved slowly back 
and forth tiirough the designated area, and occasionaUy given An 
up-and<Kiown motion. When a searching lig^t has picked up a 
target in its area, imless otherwise ordered, it will keep that ta^t 
illuminated to tbe limit of the area, and will then uncover /and 
continue searching its area. 

859. FOLLOW signifies that the searchlight is to follow a vessel 
even if the vessel passes out of th e subarea which the searchlight 
has been ordered to search, as TWO, FOLLOW. 

COVEB signifies that a designated Bearchli^tis to coVer 

a ta rget illuminated by some oth^ searchlijgjit. The command 
TWO COVEB THBEE signifies that searchlight 2 ia to cover liie 
tar get i lluminated by 3. If 2 is on a target already, the comjsiand 
is TWO TTNCOVEB AND COVEB THBEE; the command 
COVEB is preceded by UNCOVEB. 

TTNCOVEB AND SEABCH given to a searchlight cover- 
ing a vessel indicates that that searchlight is to uncover and to 
search its entire area, no matter what the previous order may have 
been, as, ONE, TTNCOVEB AND SEABCH. 

1 A2aMTTTH signifies that the designated seaich-< 

light is to be set at a given azimuth, as, THBEE, AZQiTTTH 275. 

FOCUS, SFBEAD, GONTBACT, BAISB, LOWXB, BXOBST, 
LEFT, and HALT are commands to accomplish the object indi- 
cated by them. 

If a small motion only is desired, when using the commjmdfl* 
BIGHT, LEFT, BAISE, or LOWXB, ''SUGHTLT" may be 
added; or the movement should continue until the comaumd- 
HALT is given. ■ 

At the command ELEVATE, the beam is laiaed 30 ddgreet and. 
held: Hiere. until further orders. * v 

VtOtTEiT ziBnxs. 

SMl Special attention mH be g^ven to nis^t drills in ecdev t» 
JMiiiliarifie the penonnel -with tbelr various: dutieB snder ik» am^ 
ditianB of nig^ firing,' and to insure the tactical. effioieiiey. of. uie; 
lighting and power systems. •- .. f .-•.... 
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361. Battery nidit drill iias lor its object the instructioii of the 
battery commanas in the use of the equipment at id^^t. For 
battery night drill, the tuff will be sent out on the range and kept 
illuminated by a seaichlignt. The movements of the tug may be 
controlled by siensJs when necessary. 

882. Coast deiense, fort, or fire command nig^t drills have for 
their object, instruction of the personnel in the correct tactical use 
of searchlights. For coast defense, fort| or fire command night 
drills, the tug will be sent out a sufficient time in advance to enable 
it to set beyond the maTiroum range of the soijrchliehts bcdbre the 
drill b^ins. At the appointed time, it will turn and move accord- 
ing to iDBtnictioiui. All lights aboard except those necessary to 
comply with the laws of navigation will be kept extinguiahed 
during the drill. The fire control personnel will attend; the re- 
mainder of the personnel except the range sections, gun pointers, 
and traversing aetsdls (of gun batteries) may be excused. 

888. Searchlights will not be thrown on any vessels except those 
provided by the Government for coast artillery purposes. If bv 
accident a seardilight beam is thrown on any other vessel, it will 
be removed as soon as the mistake is discovered. 

864. Searchlig^tKiontrol drill provides the coast defense com-? 
mander with an occasion to test the efficiency of the searchlights, 
and the readiness with which they re6p<md to his orders. To thia 
end, he will board one of the coast artillery boats and steam over, 
the battle area. By Bip;nal to the fort commandeis, he will give 
ordera; for placing vanous searchlights in or out of action; for 
focusing, contracting, spreadin|[, concentrating, or dispersing 
beams, and for testing tne facility with which searchlights pick 
up tai^ets, noting the extreme range under varying atmospheric 
conditions that tms can be d<me. 



Chapter XXII. 

HEANS OF COMMTTNICATION. 

865. Ihe means employed for the tranemission of orders and 
information in the coast artillery service are as follows: 

Badio telegraphy for communication between coast defense head- 
quarters and other radio stations, and boats equipped with radio 
seta. 

The teIei>hone for communication between the units of tibe 
tactical chain of command and for the transmission of data. 

The electrical or the mechanical transmission device as an 
auxiliary means of transmitting data hx)m plotting rooms to em- 
phicements or pite. 

Speaking tubes for commimication between the battle com-* 
mander's observing room and the telephone booths of his station, 
between fire commanders' stations ana near-by battery command-' 
ere' stations, between emergency stations asid plotting rooms and 
as an auxiliary means of communication between plotting rooms 
and emplacements or powder magazines. 

Flags, heliographs, and other means of signaling for communi- 
cation between forts and between forts and boats "vmen radioteleg- 
raphy or other means of communication are not installed. 

SXaiTAX. STATXOn. 

866. Signal stations are established at such coast artillery forts 
aa may be prescribed in War Department ordera. These stations 
are equipped with telephones to the fort switchboard, and such 
other equipment, includingradio outfits, as may be prescribed in 
War Department ordere. The stations are in charge of the opera- 
tore necessary for their proper service, and are under the super- 
vision of the artillery engineer. 



SBLECnON OF OPERATORS. 

867. In selecting operatora, the following methods of (estin£ 
will be used, and, except in an emergency, no man will be iMsignea 
as a telephone operator imless he has been foimd proficient in tnese 
tests. 

868. Enunciate distinctly through the telephone, lettera whidi 
sound somewhat alike, as B, 0, P, T, E, and ascertain whether 
the^ can be distinguicthed readily; enunciate a number of words 
begmning with S, such as seven, six, sight, sound; try such 
words as lour, more, score, door, bore. 

134 



xz&vs OF oamnnnoAnov. iss 

889. Alter a test of thk kind with an instrument in good order, 
try with an instrument which is not working well. 

8T0. Alter the hearing test, give a number of selected words to be 
sent through ibe telephone to test the operator's ability to enun- 
ciate distinctly. 

871. Oth^ quali£cationB being equal, men should be selected 
who are in the habit of speaking slowly and distinctly. A man 
who raises the pitch of his voice when excited should not oe selected. 

872. Operators should have a sufficient knowledge of their in- 
struments to correct minor defects, such as loose or corroded con- 
tacts, or bent levers. 

TEST OP TELEPHONES. 

878. Upon arriving at his telephone, each operator will test his 
instrument by raising and lowering the hook switch. If this opera- 
tion results in a sharp click in the receiver, the battery is in work- 
ing order. If no click is heard, the binding post to which the head 
sets are connected should be exsunined anof tightened and the test 
repeated. If there is no -power on the line j the operator will report 
to his chief of station. 

874, The principal operator on each line will caU up all other 
operators on the hue and will send and receive messages of suffi- 
cient length to indicate that the system is in order. He will report 
the result of his test to the chief of his station: 

876. Telephones will ordinarily be repaired by an electrician 
sergeant or his assistant. Detailed description of the service tele- 
phones and information in regard to locating telephone faults can 
be found in Si^al Corps Manual No. 8. 

876. The principal troubles occurring in the service may be 
traced to the following causes: 
No power on line. 
Broken cords. 
Poor hook-switch contacts. 
Heating of transmitters. 
Poor magneto contacts. 
Pierced condensers. 

(af '*No power" may be indicated by no tap of bell or cHck in 
receiver when hook is raised, by not receiving snock upon touching 
line terminals with moistened fingers, or by easy turning of mag- 
neto when condenser is short circuited. No power at telephone 
may be due to open circuit or short circuit on tine line. 

(o) (c) Broken cords and poor hook-switch contacts usually pro- 
duce ircegular operation, because the circuits may be complete one 
instant but wiU be broken by the slightest jar or movement of the 
cord. 

(d) When hook switches are left up for an hour or more at a time, 
the carbon grains in the transmitters heat, lose their resHiency, 
and pack, and the transmission becomes poor and may finally cease 
altogether. Whenever it is necessary for the^stations to be manned 
for long periods of time, the hooks should be ke^t down as much as 
possibJe. A transmitter never regains its original efficiency after 
having once become packed. 
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(e) Poor ma^eto contacts manifeBt themselves by easy tunung 
of magneto and failure of the bells to ring. 

(/) When a condenser becomes pieiced the transmindon is not 
impaored seriously, but the magneto turns very hard and irreeularly, 
due to direct current through its armature. The storage battery 
dischar^ continuously through the bell, causing it to operate 
uncertamly. 

USE OF TEIiEPHONES. 

877. In sendine messages the following rules should be observed: 

1. Speak into tne transmitter holding the head in a natural posi- 
tion, the lips about an inch from the transmitter. 

2. Use a moderate tone of voice and speak slowlv and distinctly, 
beine careful not to slur the words or syllables, out to enunciate 
clearly each sound. 

3. Never shout or raise the pitch of the voice. 

4. Send numerals singly; tnus, 4370 is sent f(ni,r^ three, uvea, 
zero. Never use the letter for zero. In sending an azimuth, or 
any number involving a decimal, the decimal point is called point; 
246.34 is sent two, fow, six, point, three, four. An exact hundred 
is sent as a hundred; thus, 200 is sent as two hwndred, 4,500 is sent 
forty-five hundred. The same system applies to sending an exact 
thousand; 4,000 is sent /our tJumsand, 

5. If it is necessary to repeat, use more care as to distinctness, 
but do not raise tiie voice. A Eon^le number not understood may 
be accentuated by counting up to it and emphasizing it. Thus, if 

. the %ure four is not understood, say /our — one, two, three, four, 
. 6. Listen to the receiver repeat the message, and when any part 

of it is incorrectly repeated transmit again the part of the message 

which was not repeated correctly. 

878. In receiving messages, the following rules should be 
observed: 

1. Keep the mind on the message; a person can not receive 
correctly when he is thinking of something else. 
N 2. Keep the receiver close to the ear. 

3. Do not interrupt the sender unless absolutely necessary. 
' 4. Repeat all messages received. When a part of a message is 
not understood, call RSPBAT, and continue to have the message 
transmitted until it is understood. • 

CARE OF THE TELEPHONE. 

378. Each operator will be required to keep his telephone in 
proper condition. The talking set should be nunff in its proper 
place at the completion of drill, hook springs should be in place, 
the cords should be kept clear of possible interference, and a report 
should be made promptly of any defect in the telephone. The 
nickel plating should be Kept polished with chamois; the connec- 
tions external to the transmitters and receivers should be examined 
often for possible corrosion, and a strij) of haid-surfiaced paper 
dniwn between pkitinum contacts to insure their cleanhness. 
Cords should be exafhined frequently for wear just behind the 
tips. Transmitter shelkr wiU not be opened by the operator under 
any circumstances. 



Chapter XZIII. 

APPARATUS USED Ttt VTELE CONTROL AND FIBB 

DIREGTION. 

AVEXOUTXH. 

880. The anemometer consists of four hemispherical aluminum 
cu])s mounted on arms and a spindle so as to revolve imder the 
action of the wind and to record its travel on a dial. In order to 
determine the wind velocity the anemometer is connected electri- 
cally in some cases with a device by means of which a stop watch 
is started or stopped whenever the anemometer closes an electrical 
circuit. The face of the stop watch is graduated to read the veloc- 
ity of the wind in miles per hour. The first closins; of the circuit 
srarts the watch, the second stops it^ and the thira closing brings 
the hand back to zero. This operation is repeated continuously, 
a record of the velocity of the wmd being obtained for every tiiree 
closiiigB of the circuit. There is ample time between the second 
and third closings to read the velocity of the wind. In case the 
electrical device is not provided, the watch may be started and 
stopped by hand, the proper instant being indicated by a bell or 
sounder. The record sent to the fire conmianders' stations should 
be the mean of 10 readings. 

ATKOSPBEBE 8LZDZ &TTUE. 

881. The atmosphere slide rule is a wooden slide rule, provided 
with two independent slides at oppojsite ends'Of the slide rule. 

(a) The right-hand end of the slide rule is for the purpose of 
determining the correct reference number to be used on the range 
board for the density of the atmosphere when the thermometer and 
barometer leadings are known. The slide carries the barometer 
scale on the upper edge and an index mark on the lower edge. 
The barometer scale is graduated from 28 to 31 inches of mercury. 
The upper arm carries the thermometer scale, which is graduated 
from —20 to 100^ F. The lower arm carries the scale of atmos- 
phere reference nimibers, which is graduated from to 32 with the 
normal at 16. If the correct barometer reading is set opposite 
the correct thermometer reading, the index on the lower edge of 
the slide will indicate the correct atmosphere reference number. 

(b) The left-hand end of the shde rule is for the purpose of deter- 
miiunff the velocity to be expected from powder at any tempera- 
ture wnen the velocitv obtained from the same lot of powder at any 
other temperature is Known. The velocity scales are on the amui 
and are graduated from 2,000 to 2,400 foo^eeconds on- the upper arm 
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aad from 2,400 to 2,800 foot-«econdfl on the lower arm. The slide 
carries the powder temperature scale, which is graduated from to 
100^ F. If the correct powder temperature used in a previous 
firing is set opposite the correct velocity obtained in that same 
firing, the velocity to be expected for any other powder tempera- 
ture may be read on the same arm opposite powder temperature for 
which it is desired to determine the velocity. 

AZXKUTH ZBrSTBXniBVT. 

882. Figure 3 illustrates the Azimuth Instrument, model 1900. 
It may be mounted either upon a tripod, as in the figure, or upon 
a pier mount. It is used for measuring azimuths. 

The instrument is said to be orient^ when it is set up so that 
it wiU read azimuths. The operation is as follows: 

First. Set the graduated circle and index to read the azimuth of 
a known datum point. 

Second. With the azimuth damp screw loosened, set the eye- 
piece slightly to the left of the r^ing window and clamp the 
azimuth clamp. 

Third. liaise the whole instrument by grasping the top and turn 
it so that the telescope points in the general direction of the datimi 
point with the plumb bob over the home station. In orienting 
the instrument on a pier mount, the instrument may be turned in 
the proper direction by loosening all of the leveling screws. 

(Second and third are not essential to the reading of azimuths, 
but are provided so that when the adjustment is complete the 
parte of the instrument will be in the most convenient relative 
position for operation and reading.) 

Fourth. Level the instrument. See that all the screws have a 
uniform and firm bearing on the leveling plate; set one of the 
levels exactly over two oraosite leveling screws: turn the screws 
in opxxMsite airections until the bubbles of each level are exactly 
in tne middle, being careful to maintain a firm bearing of the 
screws on the plate. Turn the instrument throu£:h 180 degrees 
and correct one-half of any variatbn of either bubble by the ad- 
justing screws on the level, the other half by the corresponding 
leveling screws. Bepeat this operation until the bubbles remain 
in the middle of tiie tubes for any position of the telescope in 
azimuth. 

Fifth. Focxis the telescope (see TelescopeJ, 

Sixth. Bring the vertical wire of the telescope approximately 
on the datum point; tighten the azimuth clamp, ana, using the 
azimuth slow-motion screw, bring the vertical wure exactly on the 
datum point. Clamp the slow motion. 

The instrument is now ready to read azimuths. In using it, 
the vertical wire must be set accurately on the desigxiated point 
of the object observed. In case of moving objects, it is essential 
also that this setting be made at the designated instant. 

For a detailed description of the instrument, see Ordnance F&m- 

fihlet 1657, The 1910 model does not differ in principle from the 
900 model. Ite description can be found in Ordnance Pamphlet 
1656. 
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BABOMETER. 

888. Both the mercurial and aneroid barometers are hung in the 
meteorological station. The aneroid barometer is always used for 
determining atmospheric data, the mercurial barometer being used 
to adjust the aneroid. To use the mercurial barometer for ordinary 
work involves too much loss of time. 

DEFLECTION BOAKD FOB GUNS. (KAJOB AND USTTEBMEDZATS 

5NT.) 



(See Ordnance Pamphlet 1666.) 

884. The deflection board is an adding machine by means of 
which the corrections for travel in azimuth during the observing 
interval, for travel in azimuth during the time of flight, and for 
wind and drift, are added algebraicafly. The total azimuth cor- 
rection to be made on the gun arm, or the deflection to be set on 
the sight is indicated on the proper scale of the instrument. 

The instrument consists of a base B, figure 4, upon which slides 
a movable frame A, called the platen; this frame slides on the rod 
G, to which it is attached by means of two lu£S NN. In the left- 
hand lug there is a set screw M, by means of wnich the platen may 
be clamped to the rod C. 

"Hie rod is attached to the base by the two brackets K and Q. 
In the bracket K is a threaded sleeve L, w^^^l^ can be turned by 
tiie milled head J, thus giving a slow motion to the rod and con- 
sequently to the platen. 

Attached to the base at the lower side are three scales. Two of 
these, the deflection scale and travel scale, are flxed, and the 
azimuth correction scale is movable. (The travel scale is no longer 
needed in the use of the board.) 

On the left-hand side and attached to the base is the wind arm 
F and the wind arc G. 

Attached to the platen is the platen scale I, over which moves 
the travel arm D. The scale I can be given two positions on the 
platen, one corresponding to a time int^'val of 15 seconds and one 
to a time interval of 20 seconds. The multiplying scale on the 
circular part is for a SOnsecond observing interval, which is the 
only authorized observing interval. 

Over all moves the T square £, which also slides on the rod 0. 
On the face of the T square there is a range scale called the T square 
scale. 

Attached to the left side of the platen is a piece of metal H, 
called the leaf. The curved edge of l^e leaf is a drift curve. On 
the left there is a niDyro scale, which is used in setting the platen 
for wind and drift. 'Iiiis is called the leaf range scale. 

Platen scale. — ^This is a scale representing travel in azimuth; it 
is graduated in degrees and hundjredths, scale one-half of a degree 
to the inch. It is numbered from left to right, and the reference 
number at the orispui is 15^, to correspond to ihe azimuth degree 
tally dial on the plotting board. 
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Defleotton scale. — ^ThiB scale indicates the deflection to be used 
on the sight in Case II, scale of half of a degree to the inch. It is 
numbered from left to right, with 3** in the center to correspond to 
the reference numbering on the sight scale. 

Azimuth correction scale. — ^This scale indicates the correction to 
be applied to the spin arm on the plotting board in Case III. The 
scale IS one-half of a degree to the inch, and it is numbered from 
left to ri^ht with 15** in the center to correspond to the numbering 
of the azimuth correction scale on the gun arm. 

The wind arc. — The arc is graduated for wind components vary- 
ing by 10 miles per hour. The origin (zero wind) is t6e graduation 
numbered 50, and the correspondmg position of the wmd arm is 
normal. The reference number zero corresponds to a left wind 
component of 60 miles per hour. The reference number 100 corre- 
sponds to a riffht wind comjwnent of 50 miles per hour. The wind 
arm is set to the proper reference number by the arrow index. 

T square scale. — ^This scale, although gSraduated in yards of 
range, is a scale of times of flight. The range numbers are placed 
at a distance from the zero of the scale corresponding to liie time 
of flight far ihe range. The time scale is 5 seconds to the inch. 
The origin of the time scale for the board is the center ci motion 
of the travel Urm. 

The leaf range scale. — ^This is a noneauicrescent scale con- 
structed so that the correction for wind ana drift is applied by a 
singles setting. 

Tot suboaUber practice.r-A special leaf scale and scale arm fot 
the T square are. used. When not siipplied, jjaper scales should 
be constructed. 

OPERATION. 

First. Set the wind arm to the proper reference number, as indi- 
cated by the wind component b(Muxi. 

Second. Set the platen so that the point of the drift curve corre- 
sponding to the range will be accurately over the right-hand edge 
01 the wmd arm. 

Third . Set the travel arm (right edge) for travel reference number 
as received from the plotting board. 

Fourth. Set the azimuth correction scale so that the travel refer* 
ence number is under the normal of the deflection scale. 

Fifth. Set the T sauare so that the point of its scale correspond* 
ing to the range will oe accurately over the right edge of the travel 
arm. 

The bevel edge of the T square then indicates: 

(a) On the deflection scale, the deflection to be used on the sight 
with Case I or n. 

(6) On the azimuth correction scale, the correctibn to be applied 
to the gun arm when using Case III. 
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(See Ordnance Pamphlet 1668.) 

885. The mortar deflection board is illustrated in Figure 5. It 
consists of a cylinder A, on the elements of which are numbered, 
consecutively, azimuths from 1** to 21®, from 11® to 31®, etc., the 
last series running from 351® through 0® to 11®. The degrees only 
are on the cylinder, the azimuth subscale B giving the subdlvi- 
sioDs to 0.05®. Any desired series may be brought into the slit on 
the shield B by turning the head K. Immediately below the 
subscale B is the drift scale C on the drift-scale slide D^, which is 
carried by the carriage D. The carriage is moved by turning the 
m^n traversing wheel E. There is a pointer H on the cairiage for 
settinff to any azimuth on the subscale. The carriage I may be 
moved by the head K independently of the carriage D. On the 
carriage I there are two pointers, the first, L, for setting the eleva- 
tion on the drift scale C, the second, M, for indicating the corrected 
azimuth on the subscale B . The pointer M may be given an inde- 
pendent motion by the head N ; the amount of this motion is indi- 
cated on the deflection scale P by the pointer Q. 

The construction of the board depends upon the theory that the 
angular drift is constant for a given elevation whatever the velocity. 
Its operation is as follows: Set the pointer H to the plotting board 
azimuth of the set-forward point, brmgin^^e proper degtees oi the 
cylinder into view by means of the head X. Set the pointer L for 
the elevation as determined from the plotting board. If no arbi- 
trary correction as a result of observation of fire is to be made, set 
the pointer Q to 3®, the normal of the deflection scale. The pointer 
M now indicates the azimuth of the set-forward point corrected for 
drift, ^bitrary corrections may be made at any time by setting 
Q to the proper reference number. 

BX7LE0TZ0V BOABJ> FOB QXnXB OF xnrOB ABXAMXHT. 

886. The deflection board (fig. 6) provides a rapid, accurate 
means of obtaining the proper sight setting for rapid-fire guns and 
in emergency for laige-ailiber guns. 

It consists of a rectangular piece of wood with two undercut 

grooves in it. 

In the upper groove (a) there is a bar (5) which is graduated an 
shown in the cut (l'^=l®). 

Different colored inks are used for the drift, travel, wind, and 
au^t scales. 

In the lower groove (c) there is a block (d) which carries a pointer 
(d). An index is placed on the board as shown at (/}. 

OPEnATION. 

Move the bar until the normal of the eight scale (3) is opposite the 

index (/). 
Yrom me authorized range table get the drift for the range. 
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Set tlie pointer (e) to the zero of the drift scale; move the bar (b) 
until the drift, ootained from the range table, is opposite the 
pointer (e). 

Set the pointer (e) to the normal of the travel scale; move the 
bar (5) until the travel reference number for the time of flight is 
opposite the pointer (e) . This reference number is obtained by the 
gun pointer using; the sight and following the target with the verti- 
cal wire during me time of flight. 

Set Hie pointer (e) to the normal of the wind scale; move the bar 
(6) until tne deviating effect of the wind (obtained from the range 
table) is opposite the pointer («). 

Read the sight scale over the index (f\. This is the proper sight 
setting corrected for drift, travel, and wind. 

DEFLECTION RECOBDBR's BOARD. 

887. The deflection recorder's board consists of a plain black- 
board about two feet square. It is placed on the wall of the em- 
placement where it can be seen by the gun painter. The deflec- 
tion recorder wears a telephone head set in parallel with that of the 
range recorder. 

The deflection recorder records the last deflection received when 
it differs from the last one recorded, erasing the latter. The record 
is written in large heavy numbers about eight inches high. 

DEPRESSION POSITION FINDER. 

888. Depression position Anders are instruments for deter- 
mining the position of an object b^r means of its azimuth and 
range. Tlie azimuth features are similar to those described under 
the azimuth instrument. The range is determined by measuring 
the angle between the horizontal and the line from the instrument 
to the water line of the object, the measure of the angle being read 
directly from the instrument as the range. In addition to accurate 
setting of the vertical wire for azimuth, as in the case of azimuth 
instruments, the horizontal wire must be set accurately upon the 
water line of the object observed. 

ADJUSTMENT OF THE SWASBT D. P. F. 

(See Ordnance Pamphlet 1875.) 
889. 

1. Level the instrument carefully. 

2. Telescope adjustments. (See Telescope.) 

3. For reading azimuth angles, the instrument must be oriented 
by setting the azimuth of a Imown point on the scale and bringing 
the vertical wire exactly on the point by means of the azimuth 
adjusdne screws. The holding down bolts for the base are situated 
so that the instrument is oriented approximately when the base is 
placed properly on the bolts. 
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4. llieadjiutment for readfatKTangesui made as follows: 
(It is asaumed that datum points at short, mid, and long nitM, 
Dl, B2, and D3, have been eatabliahed.) 

(a) Bet the height scale to indicate the hei^t of trunnicms of the 
in«trnment corrected for tide. 

(b) Set the rang« drum to read tlie range of D8 and direct Um 
telescope oa that point; water line by means of tlie micrometet 

(e) Set tite ranee drum to the range of Dl, turn Hie t^feacope on 
it and vat«r line by moving die top carnage along Ae height scale 
by means of the carrier knob. 

(<f) Repeat (b) and (e) imtil the adjiurtment permits appros- 
imately correct readixigs on Dl and D3. 

(e) Then test on B2; should the diSerence between the range 
reading and the true range be Email, no change in odfustment neod 
be made. Should this difference be material, D2 enould be sub- 
stitated fm D3 or Dl in (b) and (c) depending on the raiwe at which 
the instrument is to be used (for Dl, if a longer, and for D3, if « 
shorter, raage than D2). 

Thia adjuBtment (mce made should be checked from time to 
tine. 

men no dt*ttm paints have been established, the method of 
adiiHtBMSLt is raalBr to Ukat giv^ abov« by makjjig use <rf buo vs or 
oUwtBioI obfKia that con be water lined and the rangee to which 
hmm bMK ilaJMiiiiiiiiil pnrvionaly by the hariaontal base system. 
AafaraApmedoiMe tlt^ dkould M«tkng,Dild, anddiOTt rangea, 
" f to Dl, DS, and D8, abcrre. 

'■ hairs boctt eotobKahed on one ot more datum 
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laags, B»ke fte tMrixtntal wire coincide with 

~ tqr ■«» of tlw micrometer. Set the heigfat 

~ * ' * ' of the tranniaoB of the instmment 
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vis D. P. P„ model 1907, conaista of a pedestal on 
mtod two tiainaof^eare which operate, respectively, 

__ . _ autnuth Bcalea. 'rne inclination of the telescope is 

mi^lxjmmaa vt !k doable raw, which insurearaiistantparallel- 
iva of tfcl gpadnoted ann on whirik the hf^i^t Bcale ia laid oS and 
tmotuKt of the screws directly to the t Bte Bcopg, 
tbe heigjit scale carries a refraction ecrew. 
'' lUy foTA variation in hei^ht,acBia attacli- 
bai whjdit ia connected with the refraction 
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resistance to prevent this; slow changes in azimuth are made by 
turning the azimuth head. 

This instrument has three leveling screws. To level it: set one 
of the levels over two of the screws and turn the screws in opposite 
directions until the bubble is in the middle. Bring the bubble of 
the other level to the middle by means of the third leveling screw 
alone. Turn through 180^ and correct, aa prescribed for azimuth 
instrument. 

When the instrument is leveled but osie adjustment for range 
reading is necessary . This is made as follows: Set the height scale 
to correspond to the height of the trunnions of the instrument cor- 
rected for tide. Set the range scale to the range of a datum point, 
preferably one at mid-range. Water line the datum point by 
means of the refraction screw. 

For reading azimuth angles, the instrument must be oriented by 
setting the azimuth of a known point on the scale and bringing the 
vertical wire exactly on the point by j^^eans of the spanner wrendi 
provided fpr. turning the instrument on the pedestal. 

For telescope adjustments, see Telescope. 

PLOTTING BOABD FOB OUKS. 

(See Ordnance Pamphlet 1669.) 

891. The plotting board is illustrated in figure 7. 

The base-line arm may be moved through 1° either way and set 
to the proper reading by means of verniers attached to each end. 
The zero of the fixed scale of the vernier on the main azimuth 
circle opposite the vernier on the base-line arm may be assumed 
to correspond to any convenient de^ee number, depending upon 
the azimuth of the base line. It is convenient to consider the 
zero opposite one end of the base-line arm as corresponding to the 
nearest degree of the back azimuth (180®+ the azimuth). For 
example, assimie that the azimuth of the base line was 212.14°, 
and mat the base line was left-handed. Then the zero of the 
scale opposite the left-hand end of the base-line arm would cor- 
respond to 12® and tiie zero of the scale opposite the right-hand 
end would correspond to 32®. To orient the base-line arm to cor- 
respond with the actual base, it is necessary to swin? the base- 
line arm clockwise through 0.14®; that is, set &e left end to 212.14®. 
The other would, of course, be set at 32.14®. 

Assume that the azimuth of the base line was 212.80®, then the 
left end would correspond to 213® and the right end to 33®. To 
set the base line at 212.80® it would be necessary to swing the 
base-line arm counter-clockwise through 0.20®. In other words, 
tiie left-hand end is to be set at 212.80® and the right-hand end 
at 32.80®. 

To prevent error, it is important that both verniers should be 
used, and both ends bje set accurately. 

Tbe main azimuth circle and the gun azimuth circle of all 
boards issu^ are numbered at Frankford Arsenal in accordance 
ydih information funushed from the fort at which the board is to 
be used. Tbis information includes a statement of the azimuth 
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of the normal to the base line of the poeition of the secondary 
station with relation to the primaiy and of the length of the base 
line. 

Bring the gun-arm center over the primary center by placing 
the zeros of ^ the longitudinal adjusting sliae vemiers and the 
lateral adjusting slide vernier coincident withi the zeros of their 
respective scales. Be sure that the zero of the worm guard is oppo- 
site 15 on the azimuth correction scale, and the scale on the microm- 
eter head of the worm is at zero. Bring the primary arm to the 
normal line of the board. Be sure that the pointer of the index 
box on the primary arm is at zero. Place the taig agaiuRt the 
reading edge of the primary arm and brin^ the gun arm carefully 
against the taig.^ If done properly the readm^ edges of the primary 
and gun arms will coincide with Uie normal Ime. Set the azimuth 
pointer at the eun-arm azimuth window, by means of the adjusting 
screw, to the whole degree of the azimuth of the normal line . Next, 
set the gun-arm azimuth subdial indicator to zero by loosening 
the screw holding the indicator in place. . This will allow of an 
adjustment of one-fourth, one-half, or three-fourths of a d^ee. 
If this is not sufficient, the tally subdial is removed. The inner 
dial face can be adjusted now within the limits of one-fourth of 
1^ by loosening the retaining screw and moving the dial until the 
pointer is at zero. 

To verify this setting, the gun ann should be moved away from 
the targ and brought up to it several times. The gun-arm center 
is mov^ to the position on the board corresponding to the position 
of the gun by moving the adjusting slides the required distances 
in the proper directicHis, depending on the coordinates of the 
directing point, the primary station being taken as the origin. 

Each board is given a serial number, stamped on the name plate 
and right-hand end of the azimuth circle. 

For subcaliber practice. — ^To provide for reading shorter ran^ 
than are shown on the gun arm, the graduations may be earned 
back to the inner end of the arm by the use of a paper scale pasted 
on the side of the arm, or the normal of the range correction scale 
of the gun arm and the ruler of the range board may be taken as 
2,400, and a paper scale pasted on the gun arm showing, ranges 
from 1,400 to 3,500 yards. 

PLOTTING BOARD FOR FIRB COMMAKDBRS. 

(See Ordnance Pamphlet 1670.) 

392. The plotting board for fire commanders is similar to the 
plotting board for guns, but has in addition a pantograph attach- 
ment and aj:everse plot of the location of the batteries and stations. 
The gun center is mounted on ball-bearing lateral and longitudinal 
slides. It may be set over any desked point by means of the pan- 
tograph, the stylus attached to one of uie arms of the pantograph 
being set over the corresponding point on the reverse plot. 'A^ 
important pdnts on the reverse plot such as the directing points 
of uie battmes, position-findiDg stations, etc.) are marked by small 
holes for the accurate setting of the stylus. t 
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FLorrmG board for mortars. 
(See Ordnance Pamphlet 1669.) 

898. The mortar-plotting board is the same as aoove described, 
except that a mortar arm provided with a sliding scale graduated 
in d^:rees and. minutes of elevation and times of flight for each 
stone, and a gun center with a larger azimuth circle. are substituted 
for the gun arm and gun center. The corrected elevation is read 
directly from the scale on the mortar arm. 

The azimuth read from the mortar arm azimuth circle is corrected 
for drift by means of the mortar-deflection board. 

For eubcaliber practice at mortar batteries, the scale of the 
plotting board may be increased to 150 yards to the inch where 
focal conditions permit. Unless subcaliber scales of 150 or 300 
yards to the inch have been supplied, an elevation scale for attach- 
ment to the mortar arm confonmne' to the scale at which the board 
is to be used should be constructed at the fort. 
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RAirOE BOAKD FOB GUKS QF HAJOR AND INTSBXEDIATS 

ABMAMEKT. 

894. 

(See fig. 8.) Description. — ^The range correction board is a m»> 
chanical computing device used in determining the corrected 
range to be transmitted to the gun emplacements. It consists el a 
box, a chart frame, a range-correction chart, a marker sytibBm^ a 
correction ruler, chains, sprockets, and counterweight. 

The chart frame is secured within and fiUs the interior < 
The range correction chart is pasted on, with its rangs^i 
pendicular to the bottom ed^ of the chart frame. 

The range correction chart is provided with fo«r sots of ( 
curves, designated "atmosphere," "velocity,** **tir 
"wind, " a vertical range scale on each edge of tho <^aart; '. 
range lines and data for accuracy tests. The cvamm aie 

give the range correction for evwy 2 per cent -v"^^* 
ensity of the air, for ever^ 10 leo^Hseeondft M . V. , 
of tide, and for eyeiy-lC^nule i 
line on the chart is a line of no 
To avoid liability of error, 
two sets of numb^EB witk tM i>liif»a«il i 
scale of the chart is 200 yttdRtfrtbe iBcli. 
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clamped to both bars, locks the whole system and is called the 
locking pointer. To expedite operation, outside pointers are 
alternated as the locking pointer. All other pointers are clamped 
to the fixed bar. The provision for locking to both bars serves two 
purposes; first, to provide against shifting the pointer when passing 
from one clamped position to the other; and second, to prevent the 
system from getting out of adjustment. 

The gear system is designed to move by turning the knob, the 
pK>inters earned on the movable bar and the movable range scale 
simultaneously, the former moving twice the distance of the latter. 
The displacement of the latter records the aggregate motion of the 
pointers. The knob must never be turned, except when adjusting, 
while all four pointers are clamped to the fixed bar. 

One end of each sprocket chain is attached to the counterweight. 
Both chains pass up through the middle of the top of the box, 
separate, and each passes over two sprocket wheels, thence down 
through the top of the box, and eacn is attached at its other end 
to an end of tne correction ruler. The ruler can be moved up or 
down immediately in front of the correction chart and will remain 
at any position to which it is set. 

Adjustments. — ^There are two adjustments for the range board. 

First. Vertical adjustment. With the adjusting screw on one 
of the sprocket chains, set the two fixed indexes at the same range 
on the vertical scales on the correction chart. 

Second. Horizontal adjustment. Clamp thef locking pointer 
to the movable bar. Turn the knob of the gear system until the 
pointer is exactly opposite the normal of its set of correction curves. 
Clamp this pointer to thiB fixed bar. In like manner set each of 
tiie other pointers to the normal of its correction curve and clamp 
to the fixed bar. When all four pointers are at their normals and 
clamped to the fixed bar, turn the knob until the movable index 
indicates the same range on both movable and fixed range scales. 
Clamp one outside pointer only to both movable and fixed bars, 
locking the system. 

Operation. — Set each marker at its proper con\3ction curve. Set 
the movable index at the range to the set-forward point on the 
fixed range scale. Set the fixed indexes of the correction ruler at 
the range of the set-forward point on both vertical range scales of 
the correction chart. Clamp the locking pointer to the movable 
bar, and by means of the knob, set this pointer at the correction 
curve indicated by this marker. Then clamp to the fixed bar. 
Proceed in like manner with the other pointers in succession, 
locking the svstem with the last outside pointer used. The range 
on the movable scale at the index under the reading glass is the 
corrected range . The range board operator transmits this corrected 
range to the gun emplacements. 

Note. — In operating the range correction board, it is not neces- 
sary to return any pointer to the normal of its set of correction 
curves. It is necessary only to set the ruler and index at the 
range for the set-forwsurd point, and move each pointer directly 
to its proper correction curve. The correction curve is frequently 
imaginary, and lies between two of the plotted curves in which 
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case the pointer is set on the imaginary curve, as indicated by the 
marker. 

Test of accuracy. — ^There are twp tests for accuracy, viz: 

For mechanical accuracy: Use each set of test points marked on 
the correction curves and on the same range line and determine the 
corrected rai:^. The true corrected range corresponding to each 
set is shown in brackets on the margin. Kepeat several times for 
each set and record the difference of each determined range from 
the true range. The mean of these differences is the mechanical 
error. An officer should conduct this test, exercising the utmost 
care in operating the board. 

For accuracy of the range board operator: 

Direct method. — ^The range board operator uses the test points 
with the index covered. 

Beverse method. — ^After a series of corrected ranges have been 
determined by the range board operator, the range officer will set 
each pointer at the normal of its set of correction curves. 

The differences in ranges on the two scales under the index in 
excess of the mechanical error will be due to inaccurate work on 
the part of the range board operator. 

Other methods of test may be devised if found desirable. 

Nomenelatiixe. 

1. Box (mahogany). 13. Pointers. 

2. Chart frame. 14. Clamp. 

3. Canvas chart moont. 15. Fixed indexes. 

4. Correction chart 16. Movable index. 
6. Bar for markers. 17. Reading glass. 

6. Markers (curve Indicators). 18. Chain. 

7. Correction ruler. 19. Chain sprocket. 

8. Fixed bar. 20. CSiain adjusting screw. 

9. Movable bar. 21. Clamping screw. 

10. Fixed range scale. 22. Counterweight (concealed by chart 

11. Movable range scale. frame). 

12. Knob. 

RAITGE BOARD FOB GXTHS OF XHTOB ARKAMEITT. 

895. This is shown in figure 9. 

Description. — ^Two fixed scales (g) and (h), one movable scale (/), 
and index (e), a nmner (d), which carries an index wire («). 

Operation. — Battery commander determines range correction 
and calls it to ran^ keeper, who moves slide ''a'' until range cor- 
rection index indicates this correction on range-correction scale. 
(Range-correction index must be kept set at last range correction 
given range keeper by battery commander.) Range keeper then 
slides runner until range-index wire indicates range on '^g'' called 
from ran^ finder; he men reads range on *'!/' indicated by range- 
index wure, to operator of mechanical transmission device. 

TBLESOOPB. 

896. Figure 10 illustrates the important parts of a telescope. 

A telescope is a delicate piece oi apparatus and requires careful 
use. It should never be subjected to unnecessary shock. When 
not in use it should be kept in the case provided for it or protected 
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by proper covers. Parts liable to rust should be kept lightly oiled; 
bronze parts should be kept clean and dry. To obtain sati^actory 
vision aosolute cleanliness of the lenses is necessarv, and they must 
be kept free from moisture. Chamois skin or a clean linen hand- 
kerchief may be used to remove moistore or particles of dust, care 
being taken that the lens is not scratched by grit or dirt. The 
lenses will require cleaning on the inside infrequently, and when 
this is necessary they should be removed by a competentperson. 
The object glass must be kept screwed home at all times. Ending 
prisms, if found in the telescope, should never be removed from the 
porism holder, nor the objective lenses from the objective cell tfnd 
Tins. If they need repair, report should be made to the proper 
autnority. When the eyepiece of a telescope is removed, the cross 
wires are generally exposed in the tube. They are very delicate 
and must not be touched. 

In the vae of a telescope for coast artillery purposes, two adjust* 
ments are necessary: 

1. The focusing of the eyepiece so that the cross wires appear 
clear and distinct; this should be done by pointing the telescope 
to the sky. It should not be done with any near object in the field 
of view. Crenerally the cross wires have more or less roi^hness on 
them, which is most clearly seen when the eyepiece is focused 
properlv. Another way of testmg this adjustment is to see whether 
or not the ends of either cross wire appear double or blurred. If so, 
the adjustment is not perfect. 

2. Tne locusiog of the objective so that the object appears clear 
and distinct. The proper iK)8ition of the objective to obtain this 
result wiU be founa most readily by moving it in and out a few 
times past the proper point. When the image appears to be satis- 
factory as to cieamesB the head should be moved from side to side 
or up and down as far as possible, keeping the ima^ still in view. 
If the intersection of the cross wires appears to remam upon exactly 
the same point on the object, the focusing is satisfactory; otherwise 
not. The adjustment should be repeated imtil this result is 
obtained. Apparent motion of the cross wires on the image, due 
to faulty focusing of the object glass, is spoken of frequently as 
''parallax." The parallax must be eliminated before satisfactory 
work can be accomplished. 

3. Usually the collimation of the telescope will be correct, but 
if necessarv to adjust it for collimation, the telescope should be 
leveled ana the intersection of the cross wires brought on the target, 
some well-defined object being used. The telescope is then 
inverted; that is, turned upside down. If the intersection is not 
then on the same part of the target, one-half of the discrepancy 
should be corrected by means of the radial screws in the objective 
cell ring. The telescope should then be inverted, and the operas 
tion repeated until the cross wires remain on the target when the 
telescope is inverted. The collimation is then correct. Before 
attempting this adjustment the telescope should be carefully 
fpciised. On some instruments this adjustment is impracticable, 
sokL the QolUmation is assumed to be correct. 
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TSZ2S00PZC 8IQHT. 

897. See Ordnance Pamphlets 1952, 1955, 1956, 1958, and 1959. 

The telescopic sight is attached to the gun carriage, so.th^t its 
axis may be adjust^ to intersect the axis of the gun at or beyond 
mid-range. Normally it is used to give direction to the gun, the 
deflection being set on the sight by means of a horizontal scale 
graduated from 0^ to 6° — the S^ point being in the vertical plane 
containing the axis of the telescope. On some carriages the sight 
is mounted so that it may be used to give elevation as well as direc- 
tion. See Telescope. 



898. In locating the thermometer in or near the meteorological 
station, the foUowing should be borne in mind: 

First. The temperature of the outside air is required and not the 
temperature of the station. 

Second. The thermometer must be in the shade to obtain the 
temperature of the air. 

Third. The thermometer should not be located where it can be 
affected by radiation from the walls of the station or by artificial 
heat from any source. 

Fourth. The thermometer should be pl^ed where it is exposed 
to a fair circulation of air and protectea from the sun and ram. 

Great accuracy in the determination of atmospheric data is not 
necessary. Temperature is the most important; a change of 5® has 
about the same enect upon the range as a 10-mile longituainal wind ; 
five-tenths of an inch is a corresponding barometric change. 

Tms-nrrEKVAii ststex. 

899. See Signsd Owps Manual No. 8. 

TZXE-AAITGE BOABD. 
DBSCRlFTION. 

400. The time-range board consists of a blackboard approxi- 
mately 9 feet by 6 feet in exterior dimensions, over which a 
T square slides. ^ It is ruled as shown in the accompanying 
diagram^ the vertical lines representingtime lines and the non- 
zontal hues representing range lines. The distance between full 
range lines is 100 yards and tne distance between full and broken 
range lines is 50 yards. The interval between full time lines is 
30 seconds, and this interval is subdivided into lO-second intervals 
by dotted lines. 

The T square is constructed as shown in figure 11. 

The dimensions of the head ''b '' are about 1} by 5 by 30 inches. 
It is screwed to the leg *'m " and is beveled on the lower edge. It 
slides on the support ''a." and in order to reduce friction to a 
minimum is provided witii a number of friction clips on tiie lower 
edge. 
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The support ^'a" is about 3^ inches wide and 1} inches thick. 
It is screwed to the time-range board, and is beveled on the upper 
edge. 

The adjusting piece "c" is about li by 2 by 30 inches. On 
the top edge of ''c" there are a number of friction clips which 
are in light contact with "a." 

The piece "c** carries two bolts which fit in the grooves **d." 
The bolts are provided with wing nuts which c^n be used lor the 
purpose of adjusting **c '' in position against **a.'' By unscrewing 
the wing ntrts, the piece ^'c" can be lowered,: and the T square 
can t>e removed from the time-range board. 

The leg is composed of two pieces ^^m" and ''n/' each a3>out 
6 inches wide and 1} inches tnick. In order to keep t^o lower 

giece ''n'' from scraping on the tune-raoge board, there are two 
iction clips placed on the underside of the leg and neas the 
bottom. *^m**^ is screwed to "n," leaving enough space< above 
"n " for **c " to be lowered out of the locking position. 

The range scale is painted on the leg assnown in the dic^yum. 
The figures in the thousandth and hundredth di^ts are M t blank 
imtil written in by the range recorder in chalk. These thousandth ' 
and hundredth mgits are recorded and removed at will by the 
range recorder, as may be necessanr. 

Tne pointer elide **e** eonssts of a pipe Tfto whie^ is fitted the' 
steel spring * ' g " and the subpointer " k." 

^ The slide, capablbe of moving up and down the metal rod '^e,*' 
tB held in position at any poij^t of the rod. by the action of the 
stfeel spring **g.'' The rod **e" is about one-fourth indi in (dim- 
eter, and is attached to '^n " as shown in the diagram. 

The pointer *'p" is screwed into the T, and is adjusted so that 
the distance fiom the right edge of the leg of the T square to tl^e 
end of the pointer i^ equal to the time interval ^presenting tl^e^ 
average time required to set tbe rai^ and to fireithe gun, reckoned' 
from BCffiie convenient starting time. (For guns mfounted on dis- 
appearing carriage, the command TRIE iB taken ad the starting 
time.) 

A stop watch *!h" (kept running with the time-interval bell) 
is hung at some convenient point on ot near the T square. • 

OPERArTION. 

* * ' ' . 

(a) Nonnal imefhod with T 8|[iiarq.^Wheni;he first range is 
received by the range recorder <ii8ually ^bout 20 isecoadd aiter 
the nstaat of observation) he plot» ^ste range by a emea (X) in 
chall^ on the first time line on the left of me board, opx)06ite 
tiie proper point on the range scale. This marks the collected 
ran^0 of th^ SQ.Vforward point for about 10 aeconds ahead*, sim- 
ilarly, tne second range, when received, is plotted by a cross 
in chalk on the second time line. A full cuialk line^ is 'drawn 
jo&ninff the two cross marks^ and is prolonged by dots until the 
dottea line intersects the third time line. This plotting process 
continues as successive ran^ are received by the range re- 
corder until the last time Ime is reached, or until the^otted 



thne-mnge Hne runs off the board, when the remge is immediaiely 
transferred back to the -first time line on the left and near the tucip 
or bottom of the boaid ^^making liie necessary changes in thou- 
sandtih and hundredth diaits on the range scale),. anoT the process 
is &en continued as }U£ft aescribed. 

The successive plotting of ranges should fonn a regular curve, 
the ordinates of which ^ve the corrected ranges of set-forward 
points for any time of firing. The rate of incr^^e or decrease in 
range is shown by the curve in such a manner as to be easily noted. 
Any ruige error made by the range section is revealed by a sharp 
break in the regular time-range curve. When such sharp break 
appears, ^e range recorder incticates the location of the point on 
the board by a small circle instead of a cross, but rejects it as a 
point of the time-range curve and continues the regular curve in 
a dotted line until it is ascertained precisely whetner the break 
was due to an error or to a sudden change in the course of the 
taiget. 

In the case of guns mounted on disapx>earing carriages, when the 
range recorder hears the command ''TBIP," he notes the time 
on the stop watch to the nearest five-second mark and sets the 
T square so that the right edge of the leg is adjusted to the time 
noted. He then moves the slide so that the end of the pointer 
touches the time-range curve. The subpointer now indicates the 
corrected range of the set-forward point for the inst^t of fjiog, 
and the range setter uses this range xor setting the gun-range scale. 

After the T square and subpointer are set they are not moved 
until i^ter the* command "&BADT/' has been given. 

No range is set on the gun-range scale until the command * 'TKXP, " 
After the gun commander notes whether the gun goes lull^ into 
battery, he verifies the range setting. In case the range setting is 
wrong, ne causes the range setter to correct it instantiiy an<L if 
necessary, requires the range recorder to reset his T square. After 
verifying the setting, the gun commander calls "BBABT," and 
the gun pointer fires the gun, or, if friction primer has to be 
used, gives the cconmand ''FIAS," as soon thereafter as, the gun is 
pointed. 

In case of guns mounted on barbette carriages, the operation is 
the same except that the T sqi^are is aet on a telecUd Mtartrng time 
instead of at tine command "TBIP/' and the gun commander does 
not verify the range. 

The range recorder stands in such position as will not interfere 
with the range setter's seeing the range indicated by the subpointer. 

(a) Alternative meOiod without T sqnaze. — ^The following mediod 
of using the time-nmge board without the T square is anthoiised: 

The time-range curve is plotted as prescribed in (a)« In tins 
case, the ranges are placed on the time-rangs board in£rtead of on 
the T square. 

At a selected starting time (for example, the command TRIP) 
the range-setter (or some other member of the gun section to be 
designated by the battery commander), takes from the time-ranee 
curve, the corrected range of the set-torward point which will be 
the correct range setting if the gun is fired a certain definite number 
of seconds after the starting time (for example, 15 seconds). This 
range is set on the gun range scale. 
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The gun conunander notes whether thegan ms folly inio 
battery, verifies the range setting, and calls ''READY in time lor 
^e gun to be fired at the time <;orresponding to the range setting. 

In case of a delay so that tiie gun can not.be fired at the comet 
time, a new range for a definite number of seconds ahead is taken 
from the time-range curve. 

wnn> coiEPoinsKT htdioatok. 

(See Ordnancfe Pamphlet 1794.) 

401. The object of this device is to determine the wind reference 
numbers to be used on the range and deflection boards and to 
indicate the numbers to the operators of these boards. ^ 

It consists of a circular dial (A)* figure 12, on the face of which 
the reference numbers are markea with' *correspondinj§^ horlsontal 
and vertical lines. The dial is intended to be held in a vertical 
position by means of a bracket (M) screwed to this wall and fastened 
to the back of the dial in such a way that the dial itself will not 
turn; hence the figures it carries will be right side up always. ' 

Around the dial is the movable azimuth ring (B), graduated and 
numbered clockwise every 5**. This ring can be set so that the 
wind azimuth pointer (K) at the bottom of the dial TX)ints to any 
required wind azimuth. The ring can be clamped in position by 
a clamp screw at the back of the plate immediately behind the 
wind azimuth index. 

Embracing both dial and ring and rotating about'an axle at the 
back of the dial is the target araa (C/). The target arm is centered 
in front by the screw (D), which passes through the end of it into 
the center of the dial. It has a clamp screw, by means of which it 
may be clamped at any desired azimuth, indicated by the azimuth 
index (C). 

The pointer (HH^) passes through a slot in the square projection 
on the end of the target arm and can be set to indicate any wind 
velocity from to 50 miles per hour by means of the wind scale on 
the target arm, using the end H of the pointer as an index. The 
reference numbers to be ilsed on the range and deflection boards 
ore indicated by the end (H') of the jjointer. The instrument is 
intended to be Bu4>ended from the ceiling immediately over the 
plotting board and facing the range and deflection boards, so thisit 
the operators of these boards can read the range and deflection 
components without leaving theirpositions. 

The operator sets the pomter (H) to the wind velocitv, and by 
turning the azimuth ring brings the wind azimuth to the pointer 
(K). He keeipe the target arm set to the approximate azimuth to 
the target, as indicated by the gun aarm, using* the index (C) and 
moving the tazjget arm as the target moves. Should .the wind 
change in velocity or direction, he makes the correspondiTig change 
on the board. 




Fig. 12. 
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WIND VAHE. 

402. This is a device for determining the direction of the wind. 
It should be remembered that the mean direction of the wind is 
desired. The ordinary fluctuations in direction are due usually to 
local causes near the surface of the earth and have but little enect 
upon the flight of the projectile . A true fish-tail wind tmdoub tedly 
produces varying results, but it is not practicable to do anything 
other than consider its mean direction. The observer should watch 
carefully the movement of the vane and endeavor to obtain the 
true mean. It will be found useful to make chalk marks indicating 
the observed swing of the vane, by means of which the mean direc- 
tion can be determined. 



Chapter XXIV. 

CAKB OF MATAbIEL. 
OEHERAL mSTBUOTIONS. 

408. Officers will be held to a strict responsibility for the proper 
care and preservation of all coast artillery materiel in their cnai^. 
Any damage to or defect in property will be rejwrted to the proper 
representative of the supply department concerned. 

404. The methods prescribed K>r the operation, care, and preser- 
vation of mat^el are those described herein, and those contained 
in the publications issued by the War Department and the supply 
departments^ a thorough Icnowledge of which is required on the 
part of all omcers and others having such matMel in charge. 

405. Batteries are "in service when they are used at daily 
drill by coast artillery manning parties. Batteries are * * out of serv- 
ice " when they are in the hands of a caretaking detachment. ^ A 
battery is "out of conmiission" when it is not in serviceable conSi- 
tion. All batteries in condition for service are "in conmodssion'* 
whether "in service" or "out of service. " 

406. Battery commanders will be responsible for the ordnance 
property pertaining to the batteries in service, and ordnance offi- 
cers for the ordnance property pertaining to those batteries out of 
service. 

STTPPLY DEPABTKEITTS. 

407. The Engineer Department erects, alters, and maintains all 
emplacements, and all fire-control, searcnlight, fortification power 
plants, and submarine mining structures. 

408. The Engineer Department supplies, installs, and maintains 
the followin|;: 

Azomunition hoists, trolley systems, mechanical range indica- 
tors, and searchlight and fortification liB;ht and x>ower equipment 
(except signal corps storage batteries ana mechanism for operating 
fire control apparatus, mining casemate equipment for operating 
the mine svstem. and ordnance motors for operating gans). 

It installs unaeiground communication Imes. 

It supplies the foDowing: 

Circular benches for observinff instruments and plotting boards; 
rubber matting or other approvea floor covering for the Bom of fire- 
control stations and fortincation power rooms; reserve or emeigency 
lanterns. 

Material for the construction of time-range and deflection reoord* 
ers' boards. 

Lumber for piling projectiles. 

Lumber, hardware, paints, and other materials and supplies for 
the preservation and upkeep of batteries and structures (fire- 
control, searchlight, fortification power plant, submarine mining, 
and others). 
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ElectxicsJ and other supplies for the maintenance, repair, and 
operation of searchlight and fortification light and power equij)- 
ment. 

Lubricating oil for 25 k.w. gasoline generating sets. 

Spare parts for ammunition hoists, trolley systems, searchlight 
ana fortification light and power equipment. 

Special tools for use witn equipment furnished by the Engineer 
Department. 

4U)9. The Ordnance Department supplies and maintains the 
following: 

Guns and mortars and their carriages and accessories; tools and 
implements for the service thereof; ammunition; targets; also 
fire control apparatus (except that nertainin&r to communications, 
time-interval system, signaling ana meteorological data), and in 
addition observation telescopes; stop watches; cameras and 
camera supplies; drawing boards and drawiD|; instruments; ther- 
mometers and hygrometers; magnetos for firing; firing batteries; 
bench and hand tools (not furnished with machines) and £U[>pli- 
ances for fortification power plants and ordnance repair shop^; 
stencils and figures for marking guns and emplacements, 
/rjt installs motors on the gun carriages, their circuits on the gun 
ci&iages, wiring for firing circuits and illuminating circuits on 
carriages, and jwsition-finding instruments. 

It furnishes the maintenance supplies given in the following 
table: 



Supplies. 



Use. 



Paints 

Oils far paints 

Lubricating oils 

Hydrolene oil 

fflofihing oil 

Kerosene 

Abraaives.... 

Paulins 

Rope,bloeks, gina, etc ' — 

Draftsman's supplies 

Chalk - 

Mi9cellaneou9. 

Cleaning material: Sal soda, quicklime, 
powdared lye, chamois skins, burlap, 
flax twine, packing needles, putty, cot- 
ton waste (white)* cotton waste (cop), 
JQmber,xiail8,a(ff6W8, paintpots,sieve8, 
brushes, com brooms, whisk brooms, 
hand sponges, paper (for lenses). 

Oil storage tanks (30 and 60 gallons), fun- 
nels, asd >ii^fii^s'°i'^*^ 

Flumber8^f<»rce pumps and hose 

Scales 

Testing sets : ; .' 



For guns, carriages, projectiles, and po- 
sitioti-nDding instruments. 
Do. 
Do. . 

For recoil cylinder, gun carriages. 

For guns and carriages. 

For cleaning recoil cylinders and guns. 

For remoying old paint from thckguns, 
carriages, sights, position finders; and 
for cleanmg and poUi^iing bright me- 
tallic BUrlMMS. 

For gun covers. 
For mechanical maneuvers. 
For battery charts. 

For recording firing data at empkioe- 
ments. 



For cleaning, painting, and-pMldn; 
guns and carriages, and positKBi find- 
ers, etc. 



For storage of <^lat batteries. 

For Qleaning reooil«ylindera 
For weeing powder and proJectUee. 
For testing cartridge storage casesanA 
metal-lined boxes. ■ 
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For detailed i&forma^n in regard to allowance of matedala 
enumerated above, see Ordnance Pamphlet 1869 and drawing 
27-5-1 of latest revision. In case of conflict betwe^ pamphlet raa 
drawinz, allowances as shown on drawing will govern. 

410. The Signal Corps supplies the following: 

Fire control apparatus pertaining to comnuinications, time- 
interval system, signaling, and meteorological data. 

It supplies field glasses, portable ammeters and voltmeters, all 
cable for communications. 

411. The Quartermaster Corps supplies the following: 
Funiiture (except floor covering or circular benches for fire 

control stations), stoves, sc3rthes, sickles, shovels, rakes, fuel- 
handling api>aratus, fire UxAb, wheelbanows, etc. 

For power and electric plants maintained by the Quartermaster 
Department: Paints, fuel, lubricating oil, kerosene, oilnstori^e 
tanks, spare parts (for engines, generators, boilers, and accessories), 
brooms, Sapolio, brushes, soa]^, mops, sal soda, and was to. 

For i)Olice of me-control stations: Brooms, Sapolio, bruises, soap, 
mops, sal soda, and waste. 

BKOULATIONS FBBTAIKINa TO ENOINSEB DEPARTMENT PBOPERTT 

AND INSTALLATIONS. 

412. Coast defense structures, and the grounds surrounding them 
whose limits are prescribed by fort eommanders, will be kept in 
proper police. 

418. All open drains or g^uttors will be carefully swept at least 
once a week, and the sweepings so disposed of that they will not be 
carried back by wind and water. 

414. Under no circumstances will drains, gutters, sumps, counter- 
weight wells, etc., be used as places of deposit for sweeping, waste, 
rags, and ouer rubbish. Drains and sumps will be inspected 
weekly, and will be kept in good order. Water fixtures will be 
insi)ected weekly, and leaky fixtures will be promptly repaired to 
avoid waste of water and possible dapiaffe. 

415. In freezing weather water will be shut off and pipes and 
fixtures properly drained at the valves provided for this purpose. 

416. ^ter rains, earth slopes and parapets will be inspected and 
an3r tendency to gully And wash will be corrected at once or will 
be immediately reported. 

417. Walking on the earth slopes wiU not be permitted, except as 
may be necessary for their inspection, care, and repair, 

418. Dry grass, weeds, eto.. in the vicinity of structures that 
might increase tne danger of nre will be cut and removed. 

419. Before firing service charges, doors and windows in batteries 
and adjacent structures will be opened and properly secuved, in 
order to minimize damage from blast. 

420. All machinery, such as boilers, engines, generators, pumps, 
etc., will be ke^t in good working order at all times; electric light 
and power equipment will be put in operation at least once a 
montn, and where machinery is not connected with its source ot 
power it will be turned over by hand. 
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481. The amnuinition-service apparatoa (troUityEL motora. «ad 
hoist) will be operated at least once each week, ana die diQeffent. 
workmg parts (polleyB, journals, etc.) will be kept dean and 
lubricatea. Special care will be exercised in operating the motoac 
starter and in preventing the jamming of any part of the hoist; also 
in the handling of ^projectiles at the receiving and delivery tables. 
The Hod^ ammunition hoist is not designedand must not be used 
for lowering projectiles, either by motor or by hand power. The 
Taylor-Raymona ammunition hoist may be used with safety to 
lower projectiles by hand power, provided care be exercised ipd 
the hoist operated slowly; out the noist must not be used to lower 
projectiles by motor power. Where emplacements are provided 
witn cranes tnese will be used in preference to the Taylor-Kaymond 
hoist for lowerinjj projectiles. 

For care of hoists, see Engineer Mimeographs, Nos. 46 and 137, 
and supplements. 

REGULATIONS PSBTAININO TO OBDNANCB DEPABTMENT PBOPEBTY 

AND INSTALLATIONS. 

428. Pamphlets and publications descriptive of ordnance 
material ana containing instructions relative to caring for, mount- 
ing, and using guns, mortars, their carriages and accessories, are 
issued by the Ordnance Department as listed in Ordnance Depart- 
ment Pamphlet No. 1467. 

^3. Oils (see Ordnance Pamphlet No. 1869). — ^The impK)rtant 
oils and lubricants supplied and uses therefor are shown in th6 
following table: 



Name. 



Hydrolene 

Kerosene 

liig^t slushing. . 

Engine 

No. 4^ lubricant 

Turpentizie..... 
Ckx* 

Orapliite 



Use. 



For filling recoil cylinders «nd for 
spondng powder chambm between 
rounds only. 

For cleaning purposes only, especially 
recoil cylinders. 

For the bore and for the bright parts 
of guns and caniagss when they are 
to remain unused for a considerable 
time. 

For bri^t parts of gtms and earrlaMB 
when In dally use. For lubricatmg 
purposes where o0 holes or pLigi are 
provided. 

For filling grease cape of heavy bear- 
ings. 

For thinning paint. 

For bearings of sights, position finders, 
etc 

For use on heavy beariogB in conneo- 
tion with 4) lubricant, propcvtion 5 
per cent graphite to 95 per cent tabti- 
cant by volume. Also tat use on gas 
check pads, proportion 90 per oeat 
graphite and 50 per oent lubncant by 
weight. 
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Oils will be kept in closed receptacles, free from contamination, 
and "will not be used a second time unless strained carefully. Bis* 
coloration does not in itself affect the serriceiy^ility of oils. 

424. Painting. — For allowances and preparation of paints, see 
Ordnance Pamphlet 1869. 

426. Painting guns and mortars. — ^In general, three coats of 
paint will be given guns and mortars the first year that tliey are 
mounted; thereafter one or two coats annually will suffice, the 
actual needs depending upon the climate and local conditions. 

As soon as the piece is mounted on its carriage, all parts which 
have been marred in transportation will be pnmed, after which 
one complete coat of the gray paint will be applied. 

The entire external surfaces of guns and m<»'tars, except oil 
holes in breech plates and except &e portions where the tray or 
block carrier bears, will be painted gray, When detached quad- 
rants are used with mortars, the seats for the quadrants will be left 
unnainted. Before paratisg, the surfaces will be rubbed smooth 
and made perfectly clean and dry. Special care will be exercised 
to prevent painting contact surraces forming part of an ^ectrical 
circuit.^ Cross lines on muzzle and breech races should be free 
from paint. Grooves in the breech face should not be painted. 

Bronze trays will not be i)ainted. Steel trays, excepting the 
upper and front surfaces and guide rails will be painted the same 
color as the gun. No |)art8 of the breechblock or mechanism will 
be painted. The unpainted surfaces will be kept clean and bright 
wiui oil or pomade. 

The elevatinj^ bands of pieces mounted on disappearing carriages 
and the elevatmg racks attached to pieces mounted on mortar and 
barbette carriages \nlL be painted tiie same color as the suns or 
mortars, leaving the bearing surfaces of the teeth unpunted. 

426. Painting caniages. — The number of coats of paint required 
for carriages is the same as that for ffuns and mortars. ^Before 
painting, surfaces will be rubbed smooth and made i>erfectly clean 
and dry. As soon as the carriage is assembled completely and the 
piece mounted, all parts whic^ihave been marred in transportation 
will be primed, after which one complete coat of olive green paint 
will be appHed. In applying this paint the utmost care wul be 
taken to avoid interference of proper functioning of moving parts, 
and also to avoid getting paint into oil holes or bearings. 

All steel and iron nonbearing surfaces, both inside and out, will 
be painted. This includes the exposed parts of shafts (except 
squared ends), bottom plate of counterweight, ladders, springs, 
crossheads, cranks (not handles), crosshead pawls (except teeth), 
and large bronze p:ieces, including web and spokes of wneels and 
cylinder heads. 

The following parts will not be painted: All wearing or bearing 
surfaces, which indude the handles of handwheels and cranks 
teeth of all gear wlieei^ teeth of crosshead pawls and safety latches 
teeth of crossheads, elevatiBMack mides, rollers and surfaces on 
whichthe^ travel, piston rods, crosuiead guides, etc. 

Bronse sight bolaers will not be painted, nor will azimuth and, 
elevation scales and pointers, nor followers of stuffing boxes; flieie, 
parts, with the exception' of sight holders, will be kept clean and 
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bright with oil or pomade . Scales shoidd be clean but not polished, 
as file r^ected light is liable to interfere with reading the scale. 

Name and direction plates for carriages, and trunnion brackets 
for telescopic sights will not be removed. Name and direction 
plates will be painted, but the raised surges of the letters and 
figures will be kept polished. Trunnion brackets will not be 
painted. 

427. The paints mentioned are supplied in original packages, 
mixed ready for use. In all cases before using, the contents of the 
package will be stirred thoroughly with a wooden paddle; if thin- 
nBig is desired, turpentine or other authorized liquid will be used. 
Care will be exercised to have the paint of the proper consistency 
hetare it is applied. 

426. To remove old paint from guns and caniages. — When the 
I>aint becomes so thick as to scale off in places or to give an un^ 
sightly appearance, as is the case after a number {A coats have been 
applied to guns and carriages, it will be removed for repainting as 
follows: 

Dissolve 1 pound of concentrated lye, powdered form, in 6 
pints of hot water and add enough lime to give the solution the 
consistency of paint. Apply this solution, fieshly mixed, to the 
parts where paint is to be removed with a brush or with waste tied 
on the end of a stick. When the solution begins to dry on the 
surface use a scraper to remove the old paint and complete the 
cleaning of the sunace with a mop and water. If one ai^>iicatieik 
is not sufficient to loosen the paint, apply a second coat. Before 
applying a new coat of paint, wash the surface with a solution made 
by dissolving one-half pound of washing at sal soda in 8 quarts 
of water and wipe as dry as possible. Let stand a sufficient length 
of time, so that all parts wiu be thoroughly dry before painting. 

4S9. Marking guns, mortars, and mortar pits.— At^ coast artil- 
lery posts the position of every gun, mounted or to be mounted, will 
be given a number. When the gun is in position this number will 
be placed on it. 

^0. Guns arranged in line will be numbered from. right to left 
in separate series for each battery. 

431. The two pits of each mortar battery will be lettered from 
right to left or from rear to front A and B. When there are lour 
mortars in each pit, they will be numbered as follows: 

No. 1. The right rear mortar. 

No. 2. The risht front mortar. 

No. 3. The IcStt rear mortar. 

No. 4. The left front mortar. 

When there are two mortars in each pit, tjiey will be numbered 
from ri^t to left. 

488. The mortar-pit letter will be painted with its median Hne 
on tibie median line of the front vertical wall or interior slope of the 
pit and with its middle point about 10 feet sb^ve the fioor. The 
letter will be block, 10 inches high and 8 intkes wide, and pamt9d 
in white on circular black bac woimd^ 16 indijesdn diameter , The 
.mortar nninber will be painted with its median line:oii therupper 
element of the mortar, hall way between the median circular 
element oi the trunnion band and the face of the bieech, the top 
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of the figure bein^ toward the trunxdon band. The number will 
be white block, 4 inches high. 

488; The tactical numbers of ^^nns will be located on the g^un or 
carriage so as to be visible easily from »die rear, ^e location on 
each class of gun and carriage in a coast defense command being 
uniform and as prescribed by the coast defense commander. The 
numbers will be white block, 1^ inches hi^h. 

484. Care of guns and mortars. — ^Ports of seacoast cannon are not 
expendable, and irreepective of their condition are borne on 
property returns. 

486. AH guns *'in commissibn'' mounted on disappearing car* 
riages will be tripped, elevated, d^ressed, and traversed between 
limits once a week when practicable. 

486. AH guns '*in commission" mounted on barbette carriages 
will be elevated, depressed, and traversed between limits once a 
week when practicable, and will be drawn back approximattly 
to normal recoil ^and released) at least once every tbiee months. 

487. No part oi the piece will be allowed to rust at any time, and 
if it is to remain unused for considerable intervals all bright and 
bearing parts will be covered with a eoat of light slushiiu^ oil . For 
the bore, two applications per vear aie conodeied sufficient; fur 
surfaces exposed to the weatner rour applications may be requued. 

438. To oil file bore, an ordinary counterbiush is used; it is 
secured to the end of a rod and provided with a haU disk of wood 
to keep it agunst the bore. By this means any required thiclmess 
may be f^i^lied. The brudi rod for guns is fitted with a socket 
for connectmg it with the special sponge fita^. For mortars, tiie 
brodi is snppued with a special haioale. 

489. To remove the greater pdrtkm of the slushing oil from the 
bore, an iron scraper is used, vet guns, it is fitted for attadmient 
to the staff of ^be speciak sponge. For mortars, it is provided -With 
a shaft 14 feet in lesigtfa . The entire removal of the oil and residue 
from the bore by hand is necessary for star gauging, firins^, and after 
firing before oilmg the bore. Aft^ the greater poitibn o! the alinh- 
ing oil is removea with a scraper, a 8p<mge is dipped in a eoluticm 
of c^centrated lye and passed thiougn Im bore.- T^ds softens and 
partiaUy dissolves the coating. Then additional burlap is placed 
on the sponge, the whole being made of such diameter that it 
requires eight or ten men to pass it through the bore, since con* 
noerable prMNoe i9 necessary in ordeeto reach the bottom of tiie 
grooves. Th)9 biHe will be wiped perfect^ diy before firing. 

449. After^ring, the powder residue will be removed by using 
the'BpoBges "well saturated with* water. Tte sponges will be 
covered ^tfa sufficient burlap toisake than. a -snug fit and ineofe 
reaching the bottoms of the rifling grooves. Fliishing the bote 
with a hose immediatel^r alter firing fa^ilitateB deaamg. 

441. The* hsbttual position of guns on di8apx>eariBgx!arria^ will 
be *'from batt^y." Guns on barbette carnages wQl be given aa 
elevation of 6°. 

:4A2. All mortafs(ex!cept model 1908) will b6 elevated habitually, 
so that their aads will be parallel to the pistonrod. The breech 
cover will tie left off and the transTating rouer wiUbe left in place. 
M forts where^the eand blows into tiie* breech merthanifiwi and at 
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all forte during the cold seaeom where mow and'ied «i»y collect 
and form around the breech mechanism, the mortaif wall be kept 
elevated about 5^ with the breech cover on. Model 190S mortars 
will be kept elevated about. 6^ mlih the breech cover on. 

4ft8. Care of carriageK. — ^When.in use, all bearing parts will be 
cleaned and lubricated thoroughly. In all caxiiagesy special atten- 
tion will be fifiven to the lubrication of gun trunniong, roUers, piatle 
surfaces, slidinj^ surfaces, elevating, loadings aoul travendiig mech- 
anisms, including the teeth of all gears. On disappearing caniagiee, 
the f ollowiuj^ paits will be lubricated also : Gun-lever axle bearings, 
crosshead pms, tripping and retracting mechanisms, elevating rack 
and band trunnions, and crosshead guides. 

Oil holes where provided will be cleaned out frequently to keep 
them free from sand and grit, and kept cloaed habitual]^ by the 
screw plugs or covers pio^vided except during oiling. 

Before oiling at any oil hole, wive off carejully any dirt or grii 
near the opening that might he carriea dovm irUo the hearmg by the oiL 

444. Compression erease cups will be filled with No. 4A lubricant. 
The caps will then be screwed down on the cup imtil the Bpna^ 
rod projects about 0.25 inches above the top of the cap. Thi$ 
adjustment will be made from day to day, as required to maintain 
about this projection for the rod. 

445. Care will be exercised that no water is allowed to enter the 
recoil cylinders when they are filled with oil or at any other time, 
for this will cause rusting of the interior of the cylinders, and in 
cold weatiher it may freeze and burst the equalizing pipes or other 
parts of the recoil Bvstcdn. 

446. Experience has indicated that the oil ehould not be removed 
firom recoil cylinders when carriages are to remain unused for a 
conaideiable period, as the walls of the cylinders soon become dnr 
and rust. For this reason, any leakage will be nromptl^r replaced. 

447. Gariock's (or equid) waterproof hydraulic packing ia fur- 
nished for packing all stuffing boxes of gun carriages. 

448. All motors install^ on ^un carriages will be opezated at 
least once each week if practicable, for such length of tune as will 
insure that they are in woridng order. When exposed to excessive 
moisture they wiU be operated for such further length of timie as 
may be necessary to prevent accumulation of monrt^ure in the 
motor cases. 

449. If rust is allowed to accumulate on carriages, its reniovi^ 
from all bearing^paxts, especially piston rods and tebth- of gears an4 
racks, requires particular attention in ordec that deantocesjaay 
not be increased unduly. Emery cloth No. 1 is coarse eoougli lor 
removal of ordinary rust,, the rust being softened, if xwcessary, by 
kerosene. 

The use of sandpaper for this ^purpose uf&rhiddm* 

450. On all seacoast.^t^ carnages, special care will be exercised 
to insure that bolts passing into hydraulic cylinders ace.tight at all 
times. 

451. MortaM will be raised from tbeir trunnion beds* at least 
onceevery two years, or mo^ frequently if necessary, ti&d trumiion 
beds cleaned tharou^y, including the oil grooves in Uie trunnionr 
bed liners. Once every two years, mortars will' be dismounted, 
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tbe caxruige cleaned asd ovechaiihied. sn^ the x>Id paint lemoved 
finm the eounter-ieooii springs, wtaica wiil be given two odats of 
new paint. The springs will not be reassembled nntil the jxtint 
is dry. A record of the dismounting and cleaning will be kept in 
the empboement book. Qane lihouki be taken toieaasemble afintigs 
in the same relative poaitftans they were in on disattendbling. 

Hie method for dismounting mortars and cleaning sprii]^ is 
described in the Ordnance pamphlets on the mortarcaniages. 

Wk Cleaning of recoil cylindeis; — ^Recoil cylinden will be 
cleaned at least twice each year, when |Hacticable. 

The methods for cleaning recoil cylinders are described in the 
Ordnance paihphlets for the various models of caniages in use. 

It is not necessary to remove the packing from stiuBng boxes in 
order to clean the cylinders. ' 

458. Dismantling breechblocks of heavy camion.'-*-Open breech^ 
remove the firing attachment, and place a shot trade with its tray 
under the muateroom head, elevatmg the tray until it bean the 
weight of the mushreom head and spindle. Remove the spindle 
nut and 'move track back so as to withdraw the spindle from tiie 
block. Remove the split rinos, gas check jxad, ana filling-in disk. 

4M. To assemble, jiroceea in tire reverse order. Ijie firing 
attachment should not be placed (m spindle until tibe mushroomi 
head has been adjusted. 

466. For further instructions in dismantlinfi^, dismounting, and 
caring for breechblock?, see Ordnance Pampmet on Breech lliech- 
anism for Seacoast Gannon, No. 1066. 

4S6. Oaa check pads.-— These pads are now issued in sealed con<- 
tainere which will not be opened imtil the pad is required for use. 
After removal from containers, pads will be coated wilh a ther* 
ou^y incorporated mixture of equal parts by wei^t of ^rapMte 
ana 41 bibncaiEt. The* mixture will be evenly and libefally 
appliea to the entire surface and will be rubbed into the pad 
covering with the fingeps, leaving no lumps. The dnect-is to 
reduce absorption of moisture and cutting or tearing. -About two 
ounces ve requited lor a 12-inch mortar jHud; otherein preportiati 
Tb» oofttingwill be renewed as required and carefully renewed 
when the use ol the gun ij» diaoonttnued for a considerable time. 

4i7. 7o adlnilt the gaa cheek pad^^Oleee the bceedi withtbe 
4>indle'nut loose, btlt not loose enough to permit slipjnng of the 
pad or split rings^ rotate the block one-haQ. With the medianism 
in this position screw up the spindle nut asti^tasHcanbeserewed 
with tibe wrenches provided. 

> It may be necessary toinsert the end of & screw driver in the open*- 
ing of ti^e nut in ordor^ to spread it sufficiently to allow ita retatum 
without rotating the spindle. 

Clamp the spindle nut and rotate the breechblock until the 
breech is closed completely. This last opeiation p r oc B OO the pad 
into its seat, due to the forward motion of the block. 

"Hien the pad ahould be in proper adjustment for firing; this may 
be tested bv turning the mushroom head by hand. It shoula 
turn ea^y, out without play. 

'AM.Xumiiiatlstt of Ihe breeoh mechaalaiiL of lunmted gims. — 
The broe d i meduudamof mounted guns will be operated at least 
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once each week, when -pnuc^cMie^ and mich pMts of>'dt as need 
cleaning will receive ptoper attention. |f neceseniy, the tiay wifl 
be remDved in order to clean the wonu, wonn snafty the sposal 
gear, and their receeses. 

469. The mechanisoL wiU be oiled frequently. eepeciaMy ihe 
filling-in disk^ ^^ woon ehait, ball beanogs^ and the hinge pinj 
engine oil is issued lor this purpose. A nuxture of 4^ lilbiioant and 
graphite is used on translating rollers. Special care will foe talceii 
to keep the primer seats clean and welt oiled, HeglecsC of (.iSiis 
permits rust, the lemoyal of which enljBjges the seat sufficiently to 
cause primers to stick. 

460. Fixing meehanisms.— Firing mechanifflns will not be left 
oh any gun or mortar out of service, but will be k^t dismantled in 
the box provided for the purpose. All parts will be kept oiled and 
entirely tree from dust 

461. Filing projectiles. — ^Projectiles when received at^a fort wiU 
be imboxed and piled on suitable skidding with points to the wall, 
base out, so that they may be inspected and fused eaedly. Case 
will be taken not to mjure rotating bands. (See pars. d€&^to 574^ 
inclusive.) ' 

402. Packing boxes for projectiles. — ^A reasonable supply of ^e 
pacldng boxes on which projectiles are received will be .xept on 
hand by the coast defense omnance officer for mAking.-flbJpments. 

463. PaiiUing projectiles. — Projectiles will be painted as pre- 
scribed in Ordnance Pam{>hlet 1868. and in case the galleries are 
wet the projectiles after paintinff will be slushed. The distinctiTe 
color to mdicate the character ot the burstin^chargesis notappJied 
until the pi jiectiles have been filled, after which uie entire biee of 
eadi projectile will be painted the required color at onoe^ > 

464. Loading pxojectilea.-^InstructioiiB for loading' pioiectiles 
with high explosives are contained in Ordnance BikBi^hiet No; 
1721. . • 

465. jyvaaxay projectiles.— Dummy projectiles, in order to work 
well, require that ihe bands be reasonably roimd and of isuffidfint 
diameter- to make the projectile seat at aboatiihe positiia in-lhe 

rk ariginsUy intendea, and that the tarings be •of/ full atvengti^. 
little kerosene will be poured under the rotating band.bcnore 
each day 's drill to cuA any rust which n»^ hsve faxjaiedand'tiiius 
insure imif orm conditiooB from day to dajjrv The detailed methods 
of caring for these projisctiles, outkbieai sa. Ordnence Pamphlet 
1872, win be followed, 

466. Care of empty metallic cases and ■ pzimers.— After the 
expenditure of ammunition with guns ui^ng metallic cartridge 
cases, the empty cases will be taken up on' Idve proper^ retuxns of 
coast defenses as ''empty metallic cartridge casesv''. under the 
lir»AHmgr provided for that purpose. Immecuately after firiiu;, the 
cases will be decapped, cleaned well by washing inside and out, 
and dried. 

All obturating electric and friction primer oases will be cleined 
immediately after firing and turned in to the coast- defense ordnance 
officer for shipment to an arsenal. r . 

467. Care of telescopes.*— The prisms and lenses in the .tele- 
scopes of position finders, aaimuth instruments, and' sights, ale Jiot 
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arranged for adjuetmeat by those using them; the taking apart of 
telescopes for any purpose, and the making of any adjustments 
other tnan those provided for in their construction and described in 
Ordnance Pamphlets (1795 and those describing sight or instrument 
to which the telescope pertains), except under the supervision of 
^strict armament imcetB, are forbidden. 

When telescopes or any instruments of the range-finding and 
fire*control system for coast artillery issued bv the Ordnance 
Department require repair, a report aeschbing tne character and 
extent of the injuries or defects will be made to the armament 
officer of the district. In case the repairs or adjustments required 
by telescopes and other delicate instruments of precision are of 
such a nature that they can not be made at the fort, the instruments 
will be shipped by express to such arsenal as may be designated by 
the district armam^it officer. Since exp|0sure to moisture and 
dust results in serious injury to lenses of optical instruments, covers 
will be kept on except when the instruments are in use. 

468. Paulias.— Specially shaped paulins for the protection of 
seacoast guns and carriages at fortifications on the Atlantic coast 
north of the fortieth parallel of latitude are provided by the Ord- 
nance Department upon requisition. Fauhns for other fortifica- 
tions than those named above or Uxt otlier purposes are provided 
only in cases of extreme necessity, which should be explained fully 
in each instance. 

469. Instnictioiia pezjtaining to propeztF anpylied by the Signal 
Corps. — For detailed instructions regarding the instidlatiOn, use, 
care, and preservation of Signal Corps property see Signal Corps 
Manual No. 8. 



470. The duties to be performed by caretaker detachments will 
consist of: 

(a) Care, preservation, and protection of all Grovermnent prop- 
erty. 

(o) General police of the batteries, power plants, observing sta- 
tions, and other public buildings and their immediate surroimdings. 

(c) Enforcing the regulations relating to persons coming on Gov- 
ernment reservations and visiting or inspecting the batteries or 
buildings. 

471. The care of a battery includes, in addition to the care of the 
battery proper and its armament, the care of all buildings, rooms, 
observing stations, and plotting rooms pertaining thereto and of 
the contents thereof. 

The care and preservation of all ordnance property will be in the i 

charge of an ordiiance sergeant when practicable. 1 

The care and preservation of all engineer and signal property ] 

will be in the charge of an electrician sergeant when practicaole. | 

472. The general protection of all Government property and the 
police of batteries, buildings, and surroimdings will be in the 
chaige of a nonconmiissioned officer of coast artillery, who will also 
be in command of a detachment of privates of coast artillery de- 
tailed to assist the ordnance sergeant in the care and preservation 

606W— 14 — 11 
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of the public property in hi^ change, to guard the reservatiofi against 
the intrusion of imauthorized persons, and to police the batteries, 
buildings, and grounds. 

478. At forts where an ordnance or electrician sergeant is not 
provided, the noncommissioned officer of coast artillery in com- 
mand of the coast artillery detachment will act as such. 

474. The composition of coast artillei^ detachments to assist 
ordnance sergeants will be determined on the following basis: One 
private to every 2 guns of 5-inch or greater caliber; 1 private to 
every 2 mortars; 1 private to each rapid'^fire battery of 4 guns or 
less Wow 5-inch in calib^; provided^ that in no case will a carer 
taker detachment consist of less than 1 noncommissioned officer 
and 3 privates. 

476. One private, in addition to those authorized in the preced- 
ing paragraph, will be detailed to cook for the detachment when 
it messes separately. 

476. The nonccHnmissioned officer of coast artillery in command 
of the coast artillery detachment will be held responi^le for Ihe 
good order and military disclipine of his detaelmient. He will 
detail the privates of the detachment as watchmen of the biitteries, 
buildings, and grounds in accordance with a roster kept for that 
purpose. At least one man will be on watch at all times. The 
watch tour is of such duration as the commanding officer of the 
coast defenses may prescribe, not to exceed eight hours. t)uring 
the time that a man is on watdi he will make- the rounds as pre- 
scribed by the coast defense commander. 

477. Each coast defense commander, in person, will make, once 
a month, a thorough technical inspection of all coast artillery 
materiel installed at the ungarrisoned fc^tsof his command, of 
caretaker detachments and their quarters. Coast artillery materiel 
at such posts will be required to be maintained by caretakers at 
the same standard of condition as to appearance and functioning 
as that assigned to companies. 



Chapter XXV. 

STORAGE AND CAKE OF EXPIX>SIVES. 

OEH2BAL mSTBUCTIONS. 

478. At least once each calendar month, each officer responsible 
for the care of explosives stored at forts will inspect personally each 
place where the explosives are stored. At this inspection, ha will 
see th&t the requirements of these instructions for the storage and 
care of explosives are being observed carefully. He will report 
to his fort commander the result of his inspection. 

479. All dirt, grit, and foreign material will be removed from 
cases before placing them in storage. In handling cases containing 
explosives, they will be raised, carried to the new position, ana 
gently lowered. Rolling, sliding, or dropping cases must be 
avoided. 

480. One of the most important requirements in the care of any 
explosive is absolute cleanliness in and about the place where the 
explosive is stored. By removing all foreign materials from a 
magazine, the chances of accidents are reduced. The ground 
around the storage place will be kept free from leaves, long grass, 
brush, debris, or anything which may increase the fire risks. 

481. Officers chai^d with the receipt and storage of explosives 
will direct personally the work of handling the cases. 

488. Cases will never be exposed to the direct rays of the sun 
longer than is absolutely necessary. They will be covered with 
a paulin or similar cover in such a way as to admit of the free circu- 
lation of air. The effect of the direct rays of the sun on a metallic 
case is to raise the temperature inside the case, to a point consider- 
ably above that of the open air, and this temperature is maintained 
for a considerable time after the exposure. 

488. In opening cases, implements which may produce sparks 
will not be used. Suitable implements are a wooden mallet, or a 
copper hammer with a wooden wedge or copper chisel. A hammer 
will be used only when necessary, and then as lightly as possible. 

484. The keys of magazines and storage places will be kept in 
the* hands of thoroughly reliable and responsible persons. 

485. Whenever there is more than one kind of explosive in a 
storage place, but one kind will be placed in a pile, and the differ- 
ent finds separated as much as possible. 

486. The date of the receipt of any explosive at a fort will be 
marked on the outside of the container. Each separate package 
will be marked. 

487. Only those explosives mentioned herein as being suitable for 
storage together will be placed in any single storage place. 

488. Free circulation of dry air is most desirable in any place 
where explosives are stored. Cases will always be raised on the 
door of the storage place and placed on skids. 

163 
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489. If a storage place is artificially heated, or from climatic con- 
ditions the temperature of the air is liable to rise above 85^ F., a 
maximum thermometer will be suspended therein, the tempera- 
ture will be watched carefully during the period of excessive neat, 
and the daily readings will be recorded on the proper Ordnance 
Department form. Should a temperature as hieh as 100^ F. be 
maintained for any length of time, the place will be cooled or the 
explosive removed. 

490. Black powder is now supplied to the service in relatively 
small quantities. It will never be stored with other explosives. 
It will De kept dry, and on account of the dai^r of explosion by 
ignition will oe protected thoroughly from all me risks. 

491. Matches and unauthorized lights will not be permitted in 
any ms^azine, 

492. No loose explosive will be x>ermitted in any building, except 
such as is being used actually in preparing charges. 

493. Empty ammunition cases will never be stored with filled 
cases. 

494. A copy of these instructions will be hung in a convenient 
place in every magazine containing explosive, for the information 
and guidance of all concerned. 

Note. — For more detailed information reference is made to the 
following Ordnance Department pamphlets: 

No. 1888, Regulations for the care and test of smokeless powder, 
etc. 

No. 1720, Regulations for the transportation of explosives, etc. 

No. 1872, Seacoast. artillery ammunition and instructions for its 
preparation, care, and use. 

COIUCEBCIiLL DETOITATOES. 
PACKAQB. 

49ft. These detonators are supplied in pasteboard boxes contain- 
ing 50 each, and the pasteboard boxes are shipped in suitable 
wooden containers. 

8TOBA.OE AND OARE. 

496. Commercial detonators may be stored in any place which 
is available, provided it is cool, dry, secure from entrance by 
unauthorized pe'*sons, and not subjected to temperatures greater 
than 100® F. 

497. Under no circumstances wiU detonators be stored with other 
explosives, except fuses and primers, and temporarily with dry 
^ncotton when in the fuse cans preparatory to loading mines. 
(See Dry guncotton.) 

498. On account of the sensitiveness of mercury fulminate, the 
filling charge of the detonator, to detonation, special care will be 
exercised in keeping individual detonators off the floor or other 
places where they may be exploded by stepping on them or drop- 
ping heavy articles on them. 

499. Detonators will never be handled by^ the wires in such a way 
that the detonator itself may be brought in violent contact witn 
any object. 
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INSPEOTION. 



600. The inspectioii of this class of explosives will be limited to 
seeing that the requirements of storage and care are observed 
Btrictly. 

DYITAMITE. 



PACKAGE. 

601. Dynamite cartridges are packed ordinarily in sawdust in 
wooden l>oxes. Each cartridge is wrapped in paraffin paper. The 
cartridges are arranged in the box so that ^men they are trans* 
ported all cartridges lie on their sides. Usually the amount of 
explosive in a single package does not exceed 50 pounds. 

STORAGE AND CARE. 

603. The boxes will never be allowed to stand so that the car- 
tridges will be vertical. 

6&. Like other nitroglycerin mixtures, dynamite freezes at about 
40^ F., and in its frozen condition is, under ordinary circumstances, 
less liable to explosion from detonation or percussion than when 
thawed, but more susceptible to explosion by simple ignition. 
Should any of the nitroglycerin be exuaed, the dynamite cartridges 
are much more sensitive to detonation by a blow. 

%604. It is important that dynamite cartridges be kept dry. If 
exposed to a moist atmosphere, there is a tendency for the water, 
condensed from the air on all exposed surfaces, to displace the 
nitroglycerin. 

606. The cases will be raised from the floor on skids and the floor 
underneath covered with clean sawdust. The sawdust will be 
removed from time to time, the old sawdust being burned in the 
open air. 

606. Rubber gloves will be worn in handling this explosive. In 
the absence of rubber gloves, the hands should be covered with 
grease, and cotton gloves should be worn . This is for the protection 
of the skin from, the injurious effect of nitroglycerin. 

607. Djmamite may be stored with wet guncotton (15 per cent 
water based on dry weight of explosive), Explosive D and trotol, 
but preferably should be stored by itself. 

INSPECTTION. 

608. At the monthly inspection, all boxes will be examined to 
see if they are dry. If not dry, aU will be exposed to the dry air 
out of the direct rays of the jsaa, but great care will be taken in 
handling these boxes to avoid dropping them or subjecting them 
to shock. 

609. The principal source of danger. from dynamite is in the 
exudation of the nitroglycerin. Exudation is indicated by the 
presence of small white, oily, lustrous globules of liquid, either 
amonff the particles of dynamite or on the packa^. If such 
globules are discovered, they may be identified positively as nitro- 
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|;lycerin by absorbing a drop in a piece of un^lazed paper, placing 
It on an anvil or other piece of metal, and striking it a sharp blow 
with a hanuner. If it be nitroglycerin, a detonation will occur. 
Another test is to set fire to the paper, and if the liquid be nitro- 
glycerin, it will bum with a crackling noise and a greenii^-yellow 
name. 

510. If exuded nitroglycerin has stained floors or other material 
not readily destroyed, the nitrogl^rcerin may be decomposed and 
rendered narmless by washing with sulphur solution. Sulphur 
solution may be made by boiling 50 {lounds of lime in a barrel of 
water and aading ^wdered sulphur until the solution will take up no 
more. This requires about 20 pounds of sulphur. The resulting 
bright orange-colored solution is filtered and only the filtrate used. 
A suitable filter for this purpose is a piece of thin cheesecloth. 
Sc lium carbonate may be used in the place of lime. 

511. Dynamite may be destroyed by ourning in small quantities 
at a time . The cartridges are slit with a knife and the contents are 
spread out over some straw or shavings and ignited carefully. If 
tne dynamite is frozen it will not be burned. 

EXPLOSIVE D. 

PACKAGE. 

612. This explosive is issued to the service for use in loading 
service projectiles. (See Ordnance Pamphlet 1721.) • 

613. Explosive D is at present contained in double paper bags 
containing about 100 to 125 pounds of explosive. These bags are 
inclosed either in the standard cartridge storage cases or in strongly 
hooped wooden barrels painted inrade witii ruberine or other 
authorized .paint. That manufactured in future will probably be 
packed in boxes as described for trotol. 

STORAaE AND CARE. 

614. This explosive will be stored in a perfectly dry place^ pref- 
erably in a mag^ine, as it has a slight tendencv to absorb moisture. 
If it is impracticable to store in a magazine^ the explosive may be 
stored in tne driest place available where it is protected thoroughly 
from all fire risks. 

616. The barrels will be stored on end, marked end uppermost. 

616. No cards or other material will be tacked on the barrel. 

617. No nails will be driven in the barrel. 

618. If from any cause the barrels of explosive are wet and there 
is a reasonable assurance that the interior nas become wet, a barrel 
will be selected and opened. If the interior is Wet, a full report of 
the circumstances will be made to the War Department. If the 
interior is dry, the barrel will be reheaded carefully, and allbarrels 
will be driea in the open air out of the direct rays of the sun. 

619. Explosive D may be stored with wet guncotton Q5 per cent 
water based on dry weight of explosive), dynaxmte, ana trotol. 
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IN8PSGTION AT VOBTS. 

620. No technical inq^ctdon. of this exploeive will be made at 
forts except by the Ordnance Department. Inspection at forts will 
ordinaiiJv be limited to seeing that the rules for storage and care 
are strictly observed. 

621. Barrels will not be opened for the purpose of inspecting the 
contents, except as indicated above. 

522. If any barrel shows signs of drying out or opening at the 
staves or head^ all barrels will oe given a coat of rubberine or other 
authorized pamt. 

FUSES AHD P&ZMS&S. 

PACKAGE. 

628. Puses and primers are packed in hermetically sealed me- 
tallic boxes, inclosed in suitable wooden containers. These boxes 
will not be opened until the fuses and primers are required for use. 

STORAGE AND CARE. 

624. Cases of fuses and primers may be stored in any place which 
is available, provided it is cool, dry, secure from entrance by un- 
authorized persons, and not subjected to a temperature greater 
than 100° F. 

626. All boxes containing fuses will be marked with metal 
labels, obtained from the Ordnance Department, clearly indicating 
the projectiles to which the fuses are assigned. 

626. Under no circumstances will fuses and primers be stored 
with other explosives except the commercial detonators used in 
submarine mines. 

627. Fuses will not be disassembled for any purpose. Such 
action by inexperienced persons is liable to result m explosion. 

INSPECnON. 

628. The inspection of this class of explosives will foe limited 
to seeing that the requirements of storage and care are observed 
strictly. 

OUVCOTTOJSr. 

PACKAGE. 

629. Wet guncotton for submarine mines is supplied in boxes 
containing approximately 100 pounds of dry guncotton with 25 
pounds of water absorbea; total weighty 125 pounds. For storage 
this is dried down to 15 pounds of water to lOO pounds of dry gun- 
cotton. The boxes are lined with zinc and the lids are screwed 
down upon a rubber gasket. There is an opening in the lid for 
replacing water lost by evaporation. The manuracturer'a name, 
date of nitration, and net and gross wei^ts are stamped on each 
box. The object of having the gross weight cm the box is to give 
an easy means of checking the amount of water contained in the 
guncotton at the time of tab quarterly weighing. 
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STORAGE AND CARE. 

680. Magazines in which ^ncotton is stored will not be allowed 
to attain a temperature as high as 100^ F. for any length of time. 

631. Guncotton which is kept wet may deteriorate after long 
storage, but will not become dangerous. 

688. Wet guncotton can not be i^ited by a flame, but gradually 
smoulders away as the outer portions in contact with the flame 
become dried. 

688. A brownish or reddish shade is sometimes seen in cakes of 
guncotton. This may be due to the presence of iron in the wash 
water and does not necessarily indicate decomposition. 

684. When storing ^ncotton in the magazine, the piles of boxes 
will be made so as to give free circulation of air and the greatest con- 
venience in handling consistent with the capacity of the magazine. 

686. In the event of damage to any case, which may cause loss 
of water by evaporation, the contents will be removed at once, 
repacked in a guncotton box which has been washed with soda 
solution, the proper amount of water added to the contents, and 
the box closed. The gross weight will be marked on the case. In 
repacking, the cakes will not be handled with the bare hands. 
This is for the protection of the guncotton from oil or pcid of any 
kind. Clean cotton or rubber gloves are suitable covering for the 
hands when engaged on this work. 

686. If for any reason the cases are subjected to dampness suffi- 
cient to cause unusual deterioration of the cases, they will be 
removed from the magazine and dried out of the direct rstysoi the 
sun. 

687. Guncotton containing; 15 per cent of moisture (percentage 
based on dry weight of explosive) may be stored with Explosive 
D, dynamite or trotol, but never with dry guncotton. 

688. Empty cases, before being placed in storage, will be washed 
thoroughly to remove all traces of guncotton. 

INSPECTION BY THE ORDNANCE DEPARTMENT. 

689. Samples of each lot of guncotton issued to the service are 
preserved in the laboratory of the Ordnance Department for 
chemical test. These retained samples are subjected regularly 
to technical inspection and test by tnat department to determine 
their condition aa to stability. This will insure the detection of lots 
that are deteriorating and their removal from the forts or their 
destruction, before they have deteriorated to such an extent that 
they become dangerous. 

INSPECTION AT PORTS. 

640. In addition to the regular monthly insj)ection, at the end 
of each quarter the officer responsible for submarine-mine explosive 
will supervise the weighing of each box of gancotton under his 
care. Any loss in tibe gross weight will be made up by the addi- 
tion of distilled water poured through the filling hole. If there is 
no distilled water available, rain water should be used. Water 
thus added will be absorbed ^radualljr by the charge. 

No further inspection of this explosive is necessary. 
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BB7 omrcroTToir. 

641. Dry gimcotton is used for submarine mine primers. 

548. Pnmers will not be prepared until just prior to the time 
thev are to.|>e used in loading. Therefore the period of storage 
will be short and no particular examination of the dry guncotton 
will be required. 

648. Dry guncotton, during the interval between loading in the 
mine case and the time dryness is secured, will be stored ordinarilv 
in an assembled fuse can. When prepared in this manner it will 
be kept in a cool, dry, and secure room away from all other explo* 
sives. 

644. Dry guncotton will be handled as little as possible to prevent 
crumbling and scattmng of euncotton dust. Fmely divided eun- 
cotton is difficult to remove oy bruidiing, and if allowed to collect 
about a room may give serious trouble by '* flashing'* should a por- 
tion become ignited. This dust may be removed with a damp 
sponge or cloth. 

646. Dry guncotton which is not used as contemplated (par. 643) 
will be repacked with the proper amount of water. 

TBOTOL. 
PACKAOS. 

646. This explosive is trinittotoluol. It is used in the service 
as an explosive charge for submarine mines, and is supplied in 
wooden boxes, doubly lined with waxed paper, each box containing 
about 50 pounds of explosive. 

STORAGB AND CARE. 

647. This explosive will be stored in a perfectly dry place, 
preferably in a magaeine. If it is impracticable to store it in a 
magazine^ the explosive will be stored in the driest place available 
where it is protected thoroughlv from- all fire risks. 

648. The Doxes will be stored in tiers with the marked ends out, 
the bottom tier resting on skids. 

649. If from any cause the boxes of explosives are wet and there 
is reasonable assurance l^t the interior has become wet, a box will 
be selected and opened. If the interior is wet, a full report on the 
circumstances will be made to the War Department. The boxes 
wiU be opened and the contents dried in open air, out of the direct 
rays of the sun. 

660. Trotol may be stored with wet guncotton (15 per cent water 
based on dry weight of the explosive) , explosive JD, and dynamite. 

INSPBCTION. 

661. Inspection at forts will be limited to seeing that the rules 
for storage and care are strictly observed. 

668. Technical inspections will be made when required by the 
Ordnance Department. 
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PACKAGE. 

658. Powder charts are now supplied to forts in l^ermetically 
sealed cases and will be opened only in accordance ' with War 
Department instructions. 

STORAGE AND CARE. 

554. Smokeless powder will be stored in the driest available 
magazines. So long as the container remains sealed, the oidy 
effect of water is to cause unusual deterioration of the case. 

555. No magazine in which the temperature of the air rises above 
95° F. will be used for the storage of smokeless powder. 

556. Powder storage cases containing piropeuing chacges will 
normally be piled on end with skids under the first tier and each 
succeedmg tier. This arrangement may be departed from in case 
special facilities for piling the cases in some other manner are pro- 
vided, or in case the length of the storage case is so great relative to 
the diameter that there is danger of tiers falling down. If cases pre 
piled on the side for any reason, particular care should be taken to 
separate them by skids rounded out to fit the contour of the case, 
as experience has shown that the piling of cases on their sides, either 
without skids or with ordinary skids, has a tendency to break the 
seals of the cases, causing them to leak. 

567. Notwithstanding the great care taken in sealing storage cases 
it is almost impossible to prevent. ^9ome slight escape of volatiles, 
therefore a slight odor of ether in a magazine does not indicate 
deterioration. However, if the ether odor is persistently stRHig it 
indicates a leaky storage case, which will be found by a process of 
elimination. 

658. Testing sets are issued to each coast defense command for 
use in testing containers intended to be kept sealed aii^tighl;. When 
a leaky case is found or the seal of a storage case of powder dis- 
covered to have been accidentally broken, the container will be 
securely resealed without delay, unless the container is badly 
damaged, the powder beli&ved to have been wet, or there are other 
unusual circumstances, in which case report will be made to the 
armament officer. 

XI^SPECTION BY THE ORDNANCE DEPARTMENT. 

559. Samples of each lot of smokeless powder issued to the 
service are preserved in the laboratory of the Ordnance Department 
for chemical test. These retained samples are subjected regularly 
to technical inspection and test by that department to determine 
their condition as to stability. Should any lot show deterioration, 
the change is discovered by such inspection, and the entire lot 
recalled from forts where it is stored. 

INSPECTION AT PORTS. 

560. With each lot of powder supplied to a fort there is furnished 
agroimd glass stoppered do ttle containing a sample of the particular 
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lot of powder. This bottle will be stored in the magasslne with 
the corresponding lot of powder. The object of preserving this 
sample bottle in the magazine is to enable the responsible officer 
to keep bia powder under regular observation. 

661. A strip of dry tenth normal methyl violet paper will be kept 
in each sample bottle at all times. The paper gradually loses its 
color in the presence of oxides of nitrogen as given off by aecompos- 
ing smokeless powder. The time of test is the number of days 
required for the paper to lose all color and become entirely white. 

668. A fresh strip of test paper will be inserted in the bottle 
every 30 days and will have entered on it in pencil the date when 
inserted. If desired , old strips may be left in the bottle for 30 
extra days. All strips will be examined from time to time to detect 
change of color. The examination will be made without removing 
the stopper except wh^i the test paper is to be inserted or removed: 
The bottle will never be left open longer than is absolutely nec- 
essary, since the absorption of moisture and loss of volatiles due to 
exposure to the atsnosphere affect the powder, while the escape of 
nitrous fumes that may have formed in the bottle, delays the com* 
pletion of the test. A perfectly stable powder will give a test of 60 
days or more, but a test of 30 days indicates that the stability is 
reasonably satisfactory. If any sample causes the paper to turn com- 
pletely white in 80 days or less, a report will be submitted by the 
coast defense commander^ givii^; the data indicated on the blank 
form provided for that purpose. 

563. Methyl violet mper.is not affected by diifosed light or ordi- 
nary handling, but wul not be exposed to direct simli^ht nor soiled 
by careless handlinfi;. Care will be taken not to handle the sample 
powder grains witn moist fingers or to otherwise contaminate 
them. 

664. Twice annually (about January 1 and July 1) a fresh sample 
will be taken from one of the charges of each lot of powder on hand , 
except that in fixed ammunition. When especially unfavorable 
results are being obtained, the samples of powder giving x>oor 
results will be chang^ every three months. The fresh sample will 
be as nearly as practicable of the same weight or number of grains as 
the one previously used . A sample that has been in use for test pur- 
poses will not be added to the charge from which the fresh sample 
IB taken, but will be destroyed. No more than one sample will be 
taken from any one charG;e, and a chai]s;e from which a sample has 
been taken will be marked so as to insure this. The necessary 
powder for replacing samples taken from charges will be obtained 
on requisition by coast defense ordnance officers, and the containers 
of the powder received for this purpose will be marked so as to be 
readily identified. A certain percentage of the powder charges 
assemoled hereafter will have small bags containmg powder lor 
test purposes packed in the cartridge-storage cases. The inside 
of the glass bottles for holding samples will be carofuUy washed aud 
dried before adding a fresh sample of powder. Distilled water will 
be used when practicable, otherwise the purest water available. 
The drying; will be done by the application of heat and not by 
wiping witn a cloth. 
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666. Fresh samples will be taken from the charges or the bags 
coBtaming samples removed and the stotrage cases resealed under 
direction of the coast defense ordnance officer. 

666. A round of fixed ammunition representing each lot of 
powder will be disassembled annimlly about Januaiy 1. for the 
purpose of obtaining a fresh sample, and then reassembled. A set 
of fixtures required for this work will be kept on hand by each 
coast defense ordnance officer. Care will be exercised to replace 
the sample by an equal weight of suitable powder, and before 
reassembling nxed ammunition Hie material fiunished for the pur- 
pose will be applied to the projectile in rear of the band to insure 
an air-tight jomt. 

667. Powdez^storage cases. — ^Whenever it may be necessary to 
delay using the powder in cases which have been opened, the fol- 
lowing memod of resealing cases temporarily is prescribed for the 
proper protection of the smokeless-powder charges: 

668. Support the powder-storage case in a horizontal position on 
a table or bench, and after pressing the lid firmly on the Case apply 
melted paraffin with a brush to the joint between the lid and the 
case, at the same time turning the latter rather rapidly at first, but 
more slowly as the paraffin sets. Each layer should be allowed 
to set before appl^^ing the next one. Before putting on the lid 
the joint between it and the case should be made clean and dry. 
Detailed instructions are contained in Ordnance pamphlet 1872. 

PROJXOTIXJB8, WILUED AHD FUSED. 

(See pars. 461 and 463.) 

STORAGE AND CARE. 

669. These projectiles will be stored in the magazines provided 
for them, piled, and painted as required by existmg orders. 

670. They will be kept dry as possible and free from rust. 

671. While premature explosions are not exi)ected, projectiles 
filled and fusea will be handled with great care. 

INSPECTION. 

672. On account of the nature of the envelope, no inspectioii of 
the explosive is possible. The inspection of the projectiles will be 
limitea to seeing that the requirements of '^Storage and care'' are 
observed strictly. 

PROJECTILES FILLED BUT NOT FUSED. 

678. The fuse-hole plugs should be set up fairly tight to exclude 
moisture. Fuse seats should not be formed unless it is actually 
intended to insert fuses. No dajog^r &om handling is to be ex- 
pected, but care will be taken. Tne necessary fuses^ base covers, 
etc., required to complete their preparation for service should be 
on hana at all times in boxes properly marked for identification. 

INSPECTION. 

674. As prescribed for projectiles, filled and fused. 
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STORAGE AND CARE. 

676. Fixed ammunition for small armfi or for cannon will prefer- 
ably not be stored in the same magazine with other explosives. If 
the magazine is damp, the boxes will be piled on sldds with stripe 
between tien and a space between boxes in a tier to permit the 
free circulation of air around the boxes. 

INSPECTION. 

676. The inspection at forts will be limited to seeing that the 
requirements for its storage and care are observed strictly. 



Chapter XXVI. 

DEFINITIONS. 

Note. — In this chapter will be found definitions of terms not 
found elsewhere in the book. To find any particular term see the 
index. 

677. Aiming. — See Pointing. 

678. Ammunition. — A general term applied to projectiles, ex- 
plosives used for propelling projectiles, explosives used for fillinc^ 
projectiles, primers used lor dischai^ging guns and mortars, ana 
ruses used lor exploding projectiles. When the projectile, pro- 
pelling chai^^ and j>rimer are held permanently together by a 
metaluc case mclosing the powder and primer, or owerwise, in 
condition to be handled as a imit in loading, the ammunition is 
called "fixed ammunition." When the projectile, propellins^ 
charge, and primer are not so held together, but are handled 
separately in loading, the ammunition is called "separate-loading 
ammimition." 

579. Ammnnition truck. — A truck for carrying projectiles to the 
breech of cannon. 

680. Angle danger. — See Danger angle. 

581. Angle of departure.— The angular elevation of the line of 
departure above the line of sight. Quadrant angle of departure 
is the angular elevation of the line of departure above the hori- 
zontal pl^e through the muzzle of the gun in the firing position. 
(See fig. 15, par. 790.) 

682. Angle of depression. — ^The angular depression of the line 
of sight below the horizontal plane. (See €ig. 15, par. 790.) 

688. Angle of fall. — ^The angle between the line of taM and the 
horizontal plane through the muzzle of the fi;un in the firing posi- 
tion. It is often represented by its slope; tor example, 1 on 10. 
(See fig. 15, par. 790.) 

684. Angle of impact. — The angle between the line of impact 
and the tangent to the surface at the point of impact. It is the 
complement of the angle of incidence. (See fig. 15, par. 790.) 

686. Angle of Incidence. — The angle between the hne of impact 
and the normal to tlie surface at the point of impact. (See fig. 15, 
par. 790.) 

686. Angle of Jump. — ^The angular elevation of the line of depar- 
ture above the position of the axis of the bore at the time the piece 
was pointed. In determining the sis^ht or quadrant elevation to 
be MBed, this angle must be suotractea algebraically from the angle 
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of departure given in the range table; the angle of jump differs 
for different guns^ carriages, and ranges, and is determined by 
experiment. 

687. Angle of splash. — See Danger angle. 

688. Apron. — ^That xx^tion of the superior slope of a parapet or 
the interior slope of a }nt designed to protect the slopes against 
blast. 

688. Axis of oannon or axis of bore.— The cential line of the 
bore. 

690. Axis of tmnnlons. — ^The central line of the trunnions. 

681. Azimnfh (of a point).'^In coast artillery usage, the hori- 
zontal angle measured in a clockwise direction from the south line 
through the observer's position to the line from the observer to the 
point. For example, the azimuth of a point B from A is the angle 
(measured clockwise from the south) between the north and sou^ 
line through A and the line from A to B. The north point has an 
azimuth of 180°. 

692. Azimnfh differenoe. — The difference between two azimuths 
of a point as read from two other points, as, for example, the differ- 
ence in azimuths of a target as read from the primary station and 
from the directing point of the battery. 

698. Ballistics.— ^at branch of the science of g^unnery which 
treats of the motion of projectiles. Interior ballastics treats of the 
motion within the gun. Exterior ballastics treats of the motion 
outside of the gun. 

694. Base line. — ^A horizontal line the length and direction of 
which have been determined . This line is used in position finding, 
especially for long ran^; the stations at its ends are called '^ ob- 
serving stations . " It is called * ' right-handed ' ' or * ' left-handed , ' ' 
depending on whether the secondary station is to the right or left 
of the primary from the point of view of a person facing the field 
of fire. The base end ooserving stations are called primary, sec- 
ondary, or supplem«itary. 

696. Base ting. — The metal ring which is bolted to the' concrete 
of the emplacement and which supports the weight of the gim or 
mortar carriage. 

698. Battery. — One or more guns or mortars grouped with the 
object of concentrating their nre on a single target and of being 
commanded directly by a single individual, t(^ther with the 
entire structure erectea for their emplacement, protection, and 
service. 

697. Battery parade. — ^The area in rear of the emplacements where 
the gun or pit sections form. 

6M. Battle area. — ^As applied to a coast defense or a fort command, 
the area covered by the armament of the coast defense or the fort 
command, respectively. 

699. Battle chart. — ^A chart used in fort, fire, or mine command 
stations, showing the water area covered by the armament of their 
respective commands. 

800. Blending. — ^The process of mixing powders of the same or 
different lots so as to obtain charges of umtorm characteristics. 
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601. Bow.— The intezior of a cannon forwaid of the imat lace of 
the breechblock. It is compoeed of the gaa check seat, the powder 
chamber, the centering slope, the forcing slope, and the rifled por- 
tion called the ''main bore." The lenffth <^ oore is the distance 
from the front face of the breechblock pBopet (not the joaabataom 
head) when in position to the face <^ iM muzzle meaauied along 
the axis of the bore. 

608. Bieeeh.— The mass of metal behiad the plane of the lear 
section of the b^e of a cannon, the section being taken at lig^ 
angles to the axis of the bore. 

603. Breechblock, — ^The metal plug which closes the Ineech of 
a cannon. 

604. Breeoh bushing. — ^That part of the breech an. the interior 
surface of which the threaded and slotted sectors of the breech 
recess are formed. 

606. Breech, Ibce ol — ^The rear plane of a cannon perpendicular 
to the axis of the bore. 

606. Breeoh meehanism. — ^Hie breechblodc, obturating device, 
firing mechanism^ and all parts used in operating the breechblock 
of a cannon. 

607. Breech recess. — The opening in a cannon which receives 
the breechblock. 

608. Breech ielnf<»ce. — ^The part of a cannon in front of the 
breech and in rear of the trunnion band. 

609. Caliber. — The diameter of the bore in inches^ measured 
between diametrically opposite lands. It is the mmimiifn diam- 
eter of the rifled portion oi the cannon. 

610. Cannon. — ^Artillery weapons from which projectiles are 
thrown by the force of expanaing powder gases. (See Gun or 
piece.) 

Cannon are of three classes: Guns, mortan, and howitzers. 

Guns are long (generally 30-60 calibers), have flat trajectories, 
and are used for direct fire (not exceeding 20^), with high velocities. 

Mortars are short (about 10 calibers), and are used for high-angle 
fire (above 45°), with low velocities. 

Howitzers are short guns and are used for curved fire (not exceed- 
ing 45°), with low velocities. 

Cannon of the United States land service are classified according 
to their use into coast, si^;e, field, and mountain. 

Built-up cannon are n^e by shrinking foigings (jacket and 
hoops) over an inner tube. Wire- wound cannon are made by 
winding wire under tension around a tube; a jacket and hoops may 
be shrunk over the wire-woimd tube. 

611. Cannoneer. — Any man employed in the "service of the 
piece.*' 

612. Capital. — ^As applied to an emplacement — the line through 
the pintle center bisecting the arc of the interior crest. As applied 
to a battery — ^the perpendicular to the line of pintle centers at its 
middle point. 

618. Cap-square. — ^That part of a gun or mortar carnage which 
fits over the trunnion and holds the trunniim in the trunnion bed. 
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614. Ganlage or mount — The means provided tot supportixig a 
cannon. It includes the parts for giving elevation and direction, 
for taldng up the recoil on discharge, and for returning the piece to 
the firing position. 

615. Caniace, ilxed. — ^A mount provided for guns and mortars in 
permanent works and not designed to be moved from place to 
place. 

616. Cantece, BMvable (wheeled mount). — ^A carriage or mount 
provided with wheels for transportation of the piece mounted 
thereon. 

617. Caniages, seacoast. — ^Those used for coast artillery cannon. 
They may be divided into four chuases, depending upon the nature 
of cover afforded by the emplacements. 

(a) Barbette: Where the gun remains above the parapet for load- 
ing and filing. Barbette carriages are used for guns of 3-inch or 
greater caliber. The pedestal mount is a type of oarbette carriage 
used for guns up to 6 mches in caliber. 

(6) IMsappearing: Where the gun is raised above the |>arapet for 
firmg and recoils under cover for loading. This mount is used for 
guns of 6-inch or greater caliber. 

(e) ^ffagTring parapet mount. — ^Where the gun remains above the 
parapet for loading and firii^but can be lowered below the level of 
the crest for concealment. This mount is also called the balanced 
pillar mount and is used for guns up to 5 inches in caliber. 

{d) Casemate. — ^Where the gun fires throiurh a port. 

618. Cartzldge. — ^A complete load of fixed ammunition (projec- 
tile, powder, and primer) as used in small arms. 

619. Cartzldge bags. — Bags used to hold the powder chaiges for 
cannon. 

690. Cartridge case. — ^A container in which powder is sealed 
for shipment and storage. 

6S1. Case I, Case n, Case m. — See Pointing. 

682. Centering slope. — ^The conical part of the bore between the 
powder chamber and the forcing slope. It is for the purpose of 
bringing the axis of the projectile in fine with the axis of the bore. 

688. Center of Impact. — ^The mean position of the points of im- 
pact of the x>oints of splash considered. 

684. Center of the taxget. — As used in coast artillery practice, 
the point &om which deviations are measured. (See Deviation). 

685. Center, plnfle.~~See Pintle center. 

686. Charge. — The explosive placed in a gun or mortar behind 
the projectile as a propeflimt (propelling chaige). Also the explo- 
sive placed in the cavity of a projectile (bursting chaige). 

687. Charge (or powder) section. — One of the component parts 
of a chaige when tiie diaige is made up of two or more separate 
parts. 

688. Chase. — ^That part of a cannon in front of the trunnion 
band. 

689. Chassis. — ^That part of a gun carriage upon which the top 
carriage moves backward and forward. The chassis carries recoil 
rollers and the top carriage rests upon these rollers. 

60610"— 14 — 12 
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680* Chord of the tmieetoiy. — The straifl^t line jaming the ex- 
tremities of the traiectoryi i. e., the slzai^t line from the mussle 
of the gun (in the filing position) to the point of splash. (See fig. 
15, par. 790.) 

681. CUnonieter.— An instrument for measuring vertical aoigles 
with great accuracy; for example, the inclination of the axis of 
the bore to the horizontal. 

688. Clinometer rest— A device inserted in the msEsle of » gun 
for the purpose of supporting a clinometer; also called ''bote pliqr' ' 
or "bore rest." 

688. Coast artUleiy militia. — ^Troops of the oigamBed militia 
QigAnized as coast artillery for the purpose of supplementing the 
regular coast artillery in time of war. 

684. Coast artiUeiy suffpocts.-^-Troops of the mobile army as- 
signed to coast artillery forts to repel hmd or landing attacks in the 
immediate vicinityof the fortifications. 

636. Corridor.— The imcovered passageway in rear of a travmse 
connecting two adjacent emplacements. 

686. Corridor wall. — ^The traverse wall along the corridor. 

637. Counter-recoil buffers. — Devices on gun and mortar car- 
riages for the purpose of reducing the shock due to the return of 
the piece to the firing position. 

688. Counterweight. — The weight used in bringing a gun on a 
disappearing carriage to the fini^ position. The pit in the gun 
platiorm for the reception of the counterweight is called the couoSer- 
weight well. 

639. Crow's nest. — A recess on a parapet or trareiBe^ used as an 
observing station. 

640. Danger angle. — (Also called angle of splash). The angle 
whidi the tangent to the trajectory at the pomt of splaBh makes 
with the plane containing the point of splash and parallel to the 
horizontal plane through the muzzle oi the piece in the firing 
positikm. (See ^, 15, par. 790.) 

641. Danger space. — ^The horizontal distance within which a 
tajget of a given heic^ht would be hit by a projectile. The danger 
space varies with tne range, the flatness of the trajectory, uie 
height of the target, and the hei^t of the gun above the ta^t. 

Tne maximum range which is all danger space is .called Ihe 
"danger range.'' 

642. Data line. — ^A telephone line used for. the transmissioQ of 
data. (See Intelligence bne.) 

648. Datum point. — A fixed point, the aaimuth and range of 
which, from one or more observing stations, have been accurately 
determined. 

644. Deflection. — ^The angle between the plane of sig^t and plane 
of departure; it is usually expressed as a reference number, and ia 
ast on on the sight deflection scale. 

646. Delivery table. — ^The hoist table from which the projectiles 
are delivered to the trucks.. 



'M9. Density of loading. — ^The -mean density of the wbole con* 
tents of the powder chamber. It is the ratio of the weight of the 
powder charge to the wei^t of a volume of distUled water at the 
temperature (^ maximum density (39.2° F.) which will fill the 
powder chamber. The formula for computing it is^— 

J (density of loading)«27.68 o/V 

in which ts is equal to the weight of tiie powder in pounds and V the 
volume of the cnamber in cubic inches. 

647. Deviation. — ^As used in coast artillery practice, deviations 
are either the horizontal distances of the points of spladi from the 
center of the target, or the rectilinear coordinates of tnose distances. 
Deviations are measured in a plane passing through the water Une 
of the taiget and parallel to the horizontal plane mrough the muz- 
zle of the piece in the firing position. 

(a) Absolute deviation. — The shortest distance between the 
center of the target and the point of splash. 

(h) Lateral de^tion. — ^The distance between the plane of direc- 
tion and l^e plane of splash measured (rig^t or left) from the center 
of the target and x)erpendicular to the plane of direction. 

(c) Lo^tadinal deviation. — The perpendicular distance (over* 
or short) of the point of splash from tine vertical plane passing 
through the center of the taiget and perpendicular to the juane bt' 
direction. 

((f) Mean lateral deviation. — ^The a^braic mean of the lateral 
deviations of a series of shots. 

(e) Mean longitudinal deviation.— The algebraic mean of the 
loxieitudinal deviations of a series of shots. 

(J) Mean absolute deviatian. — ^The algebraic mean of the abso- 
lute deviations of a series of shots. 

(g) Bange deviation. — The difierence between the range to the 
ta^t (at the instant the projectile strikes) and, the range to the 
pomt of splash. The range deviati<Hi is equal to the longitudinal 
deviation when the iaterd deviation is zero. 

648. Deviation, azimuth.— The difference between the azi- 
muths from, the directinff point of the battery to the center of the 
taiget and to the point ofsplash at the instant the projectile storikes* 

649« Difleienoe chart. — ^A graphic device by means of which the: 
range and azimuth of a taiget m>m one gun or station are obtained 
when the range and azimuth from some other gun or station are 
known^ 

660. Diieoting pc^nt. — ^A point at or near the battery for which 
relocation is made at the plotting room. It is the point for which 
the gun center of < the plottinff board, is adjusted. When the pintle 
center of a ^an. is taken as the directing pointy such gun is called 
the ^'directmg gun." 

661. Bilft — ^The divergence of the projectile from the plane of 
departure due to the rotation of the ipiojectile and the resistance- 
o( me air. It is affected by the ballistic character of the projectile.' 
It is in the direction of rotation and for the United States service 
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rifled guns it is to the right. It may be expressed either in ystrds 
or degrees. 

668. XleotrLoian seig^mt. — ^An enlisted specialist of the noncom- 
missioned staff coast artillery corps who is assigned to duty in con- 
nection with the electrical mstallations of coast artillery forts. 

668. Elevating hand. — ^A band aroimd a gun near the breech 
to which are attached the elevating arms. By means of the ele- 
vating gearing, the elevatm^ arms give elevation to the ^:un. 

664. Elevation. — ^The incbnation in a vertical plane given to the 
axis of the bore in pointing a gun j the angular elevation of the axis 
of the bore above the line S. sight is the sinit elevation; the angular 
elevation of the axis of the bore above tne horizontal is tiie quad- 
rant elevation. 

666. Elevation table. — ^A table of ranges with correspondiitf 
quadrant elevatioiM for a direct-fire gun on a mount provided with 
an elevation device graduated in ranges. The quadrant elevations 
tabulated in the elevation table are the aneles of departure of the 
range table corrected for curvature of earth, height of sight, and 
jump. 

666. Emplacement. — ^That part of the battery pertaining to the 
position, protection, and service of one gun, mortar, or group of 
mortars. 

667. Emplacement book. — ^A book containing all necessary data 
concerning the battery. 

668. Energy of the projectUe. — ^The energy stored up in the pro- 
jectile by the force of the expanding gases generated by the explo- 
sion of the powder charge. It is expressed usually m foot-tons. 
The formula for computing it is — 

E=-WV 2/ (4480g), 

in which W is the weight of the projectile in pounds, V its velocity 
in feet 'per second, and g the acceleration due to gravity (mean 
value 32.16). V may be taken as the velocity at any instant and 
the eneigy remaining at that instant can be detenmned from the 
formuliA. 

669. Engineer. — ^An enlisted specialist of the noncommissioned 
staff Coast Artillery Corps who, imder the artillery engineer, is 
placed in chaige of one or more power plants at a coast artillery fort. 

660. Enlisted speciaUsts.-^Noncommiflsioned staff officers of the 
Coast Artillery Corps who are assigned to technical duties at coast 
artiller)^ forts. The various grades are master electrician, engineer^ 
electrician sergeant first class, electrician sergeant second class, 
master gunner, and fireman. 

661. Equalizing pipe. — ^A pipe connecting the front ends of two 
recoil cylinders for die purpose of equalizing the pressure therein. 

662. Erosion. — ^The gradual enlargement and scoring of the bore 
due to the action of powder gases on t^e metal of the laaids and 
grooves. 
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M8. Xaof • — Afl used in coast artillery iMsctice, «ffion «re either 
the horisontal distancea of the iwiDts of aplaah frcm the center of 
impact, or the rectilinear coorainates of those distances. Errors 
are measured in a j)lane passing through the center of impact and 
parallel to the horizontal plane through the muzzle of the piece in 
the firing position. 

(a) Absolute error. — ^The shortest distance between the center of 
impact and the point of spladi.^ 

(o) Lateral error. — ^The distance between the plane of splash and 
a plane through the center of impact parallel to the ptoe of direc- 
tion, measured (right or left) from the center of impact and per- 
pendicular to the plane of direction. 

(c) Longitudinal error. — ^The perpendicular distance (over or 
short) of die point of splash from a vertical plane passing through 
Ihe center of impact and x)ezpendicular to the plane of direction. 

(d) Mean absolute error. — ^The arithmetical mean of the absolute 
'error of a series of shots. 

(e) Mean lateral error. — ^The arithmetical mean of the lateral 
'^enors of a series of shots. 

{/) Mean longitudinal error. — ^The arithmetrical mean of the 
longitudinal errors of a series of shots. 

664. Xirpf, probablCt — ^The probable error of a gun in any direc- 
tion is that error which is as lilely i/6 he exceeded as not in the case 
of. any sioj^e dmt of -a series firad with the same elevation a^d 
azimuth settings. This is equivalent to' saying that in the lon^ 
ran 60 per^^ent of ail shots fired wilh the same^.elevation asul azi- 
muth settings will have an error less than the probable eriror'. 

665. H^iioityew— Any substaaice by ^oige deoompoaiti6n of <kjb<- 
I bustion, gas is generated with great rapidity. HHiUxy explosives 
I ccxisist 01 solids or liquids which, through the applicatioa Of he&t 

or shock, are susceptible of being, cpnverted suadenly into gases 
I through chemical reactions. 

666. Exterior crest. — ^The line of intersection of the superior and 
exterior slopes. 

667. Xzterlor slope. — ^The outer slope of the battery. 

668. Field of fire. — ^The area covered by the armament of a 
battery, or with reference to a single gun, it is th^ area cotvered 
by that gun. ^ . 

669. Are area. — ^The area covered by the armament of a file 
command. 

' 670. Fire control. — Fire control is the exercise of thoee tactical 
functions connected with the concentration and distribution of 
fire, including the assignment and identification of taigets. 

671. Fire control diagram. — ^A diagram showing the assignmeBt 
of batteries to fire or mine commands, the division of fort commands 
into fire and mine conunands, the assignment of aearcfalights, and 

•the system of communications for the tactical chain of command 
in any particular coast defense command. 

672. Fire control Installation. — The materiel as installed, which 
is employed in the fire control or fire direction of any unit, is called 
the ''nreHxmtrol installation" for that unit. 
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678. lize offAtnl sjmbols. — The following symbols acd umkI in 
fireK^ontrol diagrams and for other poipoees: 

F/G, /3.. 

Fort Commonder'sSkcition C ^ 

Primary Stotion^FTre Command F' (^ 

6econdorySfoiion,HreCommond F" tF| 

Suppl€mentorySiotion,FireCommond F"* 

PHmary Station,of a BoHery B' (g) 

Secondd ry Statioii»of o Battery B" 

Supplementary S^otion.ofa Battery B'^ 

Battery Commander's Station BiC. 

FVimory Station, Mine Command M' ^ 

Secondary Station* Mine Command M* tTJ 
Supplementary Station,Mine Command M** 

Double PHmaryStatlon.MineCommand M^' ^^ 
OoubleSecondaryStation.MineCommand M^" 

Seponpte Plotting Room p 

Separate Observing Room 

Emergency Station e 

Meteorolojfcal Station Me^ 

Tide Station T 
Seorchlight . . S 

Controller Booth CB. 

Signal Station S.S. 

Rodio Station R. 

CobteTerminai CTen 

R)st Telephone Switchboard P&B. 

Mining Cosemote M.C. 

Switchboard Room Sivb: 

Powerhouse P-H. 

Central Powerhouse C.P.H. 







am. lu 

Base )iiie««. . * „^^,,^^^^^^^_^ 

Telephone line ^Bingle) 

Tdephaneiine (double) :■ 

SpealdnjBr tube O O "O 

Meduaucal lange tnmsnuanon ^ , ~ p^ 

Electrical range transmission y. n ^c 

Seaichlight cointioUer ^ 

In general, where stations are combined in one room the letters 
representing each station will be inclosed in the symbol, for 
example: 

B. 0. station and primary combined... l^j 

Primary station of a fire command and plotting y^ 
room combined i ^ 

Where stations are located in contact so that communication 
may b^ had by voice through a passage, door^ window, or voice 
tube, the symbols for such stations will be tangent to each other, 
the circles will be left open at the point ot contact, and will be so 
placed as to indicate the relative locations of the stations, for 
ezi^mple: 

B. C. stations...... IbCji g^ 




Plotting rooms. ( p ) I P 



674. Fire direottOA. — Fire, direction is the application of the 
methods and training necessary to secure accuracy of fire. A bat- 
tery commander exercises fire direction while the fire commander 
exercises ^le control. 

675. Rrc discipline. — ^The efficiency of personnel in action, in- 
volving accuracy and alertness resultmg from organization, drill, 
and combined practice. It is measured by the len^h of tirne 
required to exercise fire control and fire direction; the time re- 
quired to assign targets and to fire accurately . 

676. Fire, kinds of: 

(a) Di^ct fire. — Fire with high velocities and with angles of 
elevation not exceeding 20^. 

(6) Curved fire. — ^Fire with low velocities and with angles of 
Novation not ^xceeding45^. 

(c) High an^le fixe.— -Fire with low velocities and with angles of 
elevation above 45®. 

677. Fizexnan. — ^An enlisted specialist oC the noncommissioned 
sta^ Coast ArtiHery Corps, who under the en^neer is assigned to 
duty for firing boilers, running engines, and other work in a power 
plajit #A a coast artillery fort. 

678. Tordng slope.— The part of the bore Immediately in front 
of the centering slope. The rifling begins at the junction of the 
cenitexiiig slope an4 the forcing slope. The tops of the lands at 
this point are cut down so that less power is required at first to force 
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them thxQU^ the copper rotatme band. The lamia attain their 
full height at the front end of the forcing slope. 

679. Fort record book. — ^A permanent recoid book kept at each 
fort, containix]g the history oi the works, their object, annament, 
scheme of defense, and all information of value regarding the 
equipment and installation. 

680. From battery. — ^The position of a gun when withdrawn from 
its firing position. 

681. Fuse. — A device attached to a projectile for the purpose of 
causing the explosion of the bursting chaige either by impact or at 
the expiration of a certain time of flignt. Fuses are classifi^ accord- 
ing to construction, as rinff resistance, combinaticm, time, and per- 
cussion, centrifugal, and detonating; they are classified according 
to location in the projectile as point and base. 

682. Gallery. — ^Any passageway covered overhead and at the 
sides. 

683. Gas check seat. — ^That part of the bore of a cannon where 
the gas check pad rests when the breechblock is closed. 

684. Gun or piece. — ^A eeneral term applied to any firearm from 
which a missile is propelled by the force of expanaing gas. In a 
a restricted sense, the term ^'gun'' is applied as denned imder 
"Cannon.*' • • 

686. Gun levers. — ^Two steel arms on a disappearing caniaee 
which support the gun at one end and the counterweight at the 
other end. The gun trunnions rest in trunnion beds on the gun 
levers, and the counterweight is suspended from a steel crosshead 
which joins the ends of the gun levers. The gun levers aro pivoted 
near their middle upon a gun-lever axle which rests in bronze 
bushed axle beds in tne top carriajge^ 

686. Gunnery. — ^The art and science of operating guns! * ' • 

687. Gim platform. — ^That part of the battery upon which the gun) 
carriage rests. 

688. Harbor cluut.— A chart showing the water area included in 
and adjacent to a fortified harbor. " ... 

689. Height of site. — ^The altitude of the axis of the gun trunnions 
in the firing position above the plane of mean low water. (See fig. 
15, par. 790.) 

690. Hoist room. — The room in a battery containing the receiving 
table of the ammunition hoist. . 

691. Hoop. — ^A forging superposed uiK>n the jacket, tube, or 
other hoops of a cannon. 

692. In battery. — The ploeition of a gun when readv for firing. 

693. Intelligence line. — ^A telephone line used for me transmission 
of orders and messages as distinguished from data. - If practicable, 
a data line should never be used for anything except data . 

694. Interior crest. — ^The line of intersection of the interior elope 
with the superior slope. If there be no interior slope, it is the line 
of intersection of ^e mterior wall and superior slope . 

696. Interior slope. — ^The inner slope of a parapet connecting the 
interior wall and superior slope . * 

696. Interior wall.— The inner parapet waU. 

697. Jackct^The principal foiging shrunk on the breecfti end of 
a tube of a cannon. • • 'I' 

698. Jump.— See Angle of jump. 



089. i4ttidw»8d AeliBKse8;--ThoB6 portionfii of the defenses which 
are fxrovided ta repel an attack from the land area in rear of or on 
the flank «£• permanent ■eaeoaat works. 

700. Line of departure. — ^The direction of the axis of the boie 
when the projectfle leaves the muzzle of the gun. (See fig. 15, 
par. 790.) 

701. Line d direotleii. — ^The straight line from the muzzle of the 
gun (m the firing position) to the center of the taiget at the ingtant 
the shot strikes. (See ^, 15, par. 790.) 

708. Line of lall.-^The tangent to the trajectory at the point of 
foil. (See fig. 15, pear. 7i)0.) 

708. Line of impact. — ^The tangent to the trajectory at the point 
of impact. (See fig. 15^ar. 790.) 

70A. Line of ■ight-^The axis of collimation of tiie telescope or 
the straight line passing through the sights of the piece; at the 
instAnt of firing thie line jmses through die center of the target. 

706. Load. — ^A sin^fle chaige of powder and a single projectile as 
combined for firing SI a fun or Inortor. ' 

706. Loading platfonn. — ^That surface upon which the caononeers 
stand while loading the piece. . -i .< 

707. Loading tray. — A device used to protect the bzeech leceas 
while loading the projectile. I . 

708. Lot. — ^A term used by manufacturers to designate a certain 
amecmt of eocploflrve manufabtured at one time; AU of the explo- 
sive of one lot should poesess uniform characteristics. 

700. Madiine gnus.'^-Oans of one or more baraels nsing fixed 
ammimition and provided ^rith meehanisia for contintioas loedmg 
and firing. The mechanism may be operated by man power or by 
the force of recoil. i 

Ou:d8 -in which the lorce^bf vecoii is used to operate the breechr 
block are termed* f ^semiautomatic,'* When this foroe ia used also 
to load and fire the guns, they are termed '' automatic." 

710. Magaslne. — a room for storage <tfx>o^d^t.pc^c>e,'jbr.tase8, 
etc. :• 

711. Maneavodng ring. — ^A laige cast-iron ring embedded in the 
emplacement wall, and used in mechanical maneuvers. 

712. Master electrician. — ^An enlisted specialist of the ncmcom- 
missioned staff Coast Artillery Corps who is asa^ed to duty as 
assistant to the artillery engineer in connection with the ^ectrical 
and power installations of a coast defense command. 

718. Master gunner.' — ^An enlisted specialist of ^e noncommi&- 
sioned staff Coast Artillery Corps who is assigned to duty as assistant 
to the artillery engineer in connection with the preparation of 
charts, maps, arawfiigB, range tables, etc., in a coast defense com- 
mand. .. ; *' 

714. Mushroom head.--The front part of the De Bange obturator. 

716. Mtuzle. — The* front end of a <»nnon. The fade of the 
muzzle is the front plane of the gun perpendicular to the axis df 
thebore^ 

716« Muzile or Initial Telocity. — ^llie rate of trnvelin feet per 
second at which a projectile leaves the muzzle of a gun. . 
•; 717. Obtiuator;-^A device for preventing theescapetjl gas.: Ob- 
tttiation is the process of preventing the escape of gas. 
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718; Pande lOepe.— The lear slope or widl'til ia empkfcettttiit. 

719. Parados. — A Btnictme in rear of a battery for protection 
against fire from the rear. It may have interior, superior, and 
exterior slopes. 

720. Parapet. — ^That part of a battery which gives protection to 
the armament and personnel from front fire. 

721. Penetration. — ^This term used with rafsrenoe to a projectile 
fired against armor signifies that the point of the ^fojectile entered 
the armor but the projectile did net get all the way through. 

792. Perforation. — ^This term used with reference to a projectile 
fired against armor signifies that the projectile paeeied entirely 
through the armor. 

728. Piece. — See Gun or piece. 

724. Pintle center. — Tka vertical axis about which a* gun- or 
mortnr carriage traverses. 

725. Pit.— That part of a mortar emplacement designated for 
mounting one or more mortars, usually two^or four. 

726. Plane of departure (also called plme ol fire)* — ^The ventical 
plane containing the line of departure. 

727. Plane of direction. — ^The vertical plane containing ^e line 
(^direction. 

728. Plane of sight. — ^The vertical plane contaimng the line of 
flight. 1 

729. Plane of splash. — The vertical plane contai&ing the chord 
of title trajectory. 

780. Point el lall. — ^The point at which .tiie> trajectory again 
pierces the horizontal plane throogh the muazle. ol the gun. (See 
fig. 16, par. 790.) 

781. Point of impact. — The point at which the pirojectile first 
strikes. When the projectile strikes iiie water before striking any 
object j the point of unpact and the point ot splash- are the same; 
(See fig. 15, par. 790.) • . 

792. Point of splash/^The point at which the trajecto^ pifiOKes 
tiie surface of the water. (See fig. 15, par. 790.) 

788. Pointing. — The operation of giving the diiectian and ^eva- 
tion necessary to hit the tari^t. When the sight is used it is called 
''aiming"; when the sight is not used it is cfdied ^'laying." . 
There are three cases of pcnntiug: 
Case I. When direction and elevation are both given by the 

sight. 
Case II. When direction is given by the sight and elevation 

by the range scale on the carriage or by quadrant. 
Case lU. When direction, is given by the aeimuth scale and 
elevation by quadrant or by the range scale on tbe earriage* 
784. Position finder. — ^An instrument for locating a ta^t. ' 
786. Position finding s3r8tNn.r~The term aj^Ucd to t&e svstem 
used in determining the range and direction to any target; vtcm a 
battery or station. 

786. Powder chamber. — ^Hie portion of the bore for the recep- 
tion of the rmwder charge . It is i>etween the faceech recettiimd the 
centering slope. 

' 787. Predicted polnt^*-/Ehe point sX. which it is estimated a 
target will arrive at the end of aBia8Bttme4 intervalof timereckoaBed 
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irom the time of the htst observatioii on which the estimate is based . 
ThJB interval of time is called the ^'predicting interval/' 

788. Predioter. — ^An accessory of the plotting boajrd used to locate 
the positions o! the predicted and the set-forward points on the 
plotting board. 

788. Pleasure gauge. — ^A gauge placed in cannon to measure the 
maximizm pressure developed during ^n^* 

740. Primer.— The device used for igniting the propelling charge. 
Primers may be fricti<»y percussion, electric, or combination (elec- 
tric and friction). 

741. Priming charge or igniter. — Small charges of black powder 
in the ends of powder sections necessary for the ignition of smoke- 
less powder. 

742. Projectile. — ^The term applied to a missile thrown from a 
fireann by ui explosive. The pnndpal parts of an armoivpiercing 
projectile are the ballistic cap, the armor-piercing cap, the nose or 
point,, the ogive, the bourrelet, the body, the rotating band, the 
cavity, thebase^ ;t|ke base plug, and the fuse plug, as £own in the 
accompanying' diagram . 
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The ballistic cap is for the purpose of reducing the effect of or the 
retGurdation due to the resistance of the' air. It consists of a hoHow 
metal cap placed over the armor-piercing cap. 

The armor-piercing cap is a piece of soft steel placed over the point 
to prevent the pomt from bending; or breaking on impact against 
hara-faced armor, and to thereby increase penetration. 

The lower part of the ogive is turned on to make a cylindrical 
bearing surface for the front part of the projectile. This surface, 
called the bourrelet, has a diameter slightly less than the caliber 
of the gun, but greater than that of the cylindrical portion of ^e 
projectile. 

The rotating band is forced through the rifling of the bore and 
gives rotation to the projectile. The rotating band also seals the 
grooves and prevents the escape of gas. When the rifling is worn, 
due to eroBioUj broader bands are necessary. Rotation is given to 
the projectile m order to prevent the projectile from tumbling end 
over end in the air. The rotation in our service is clockwise, as 
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viewed from the base of the projectile. The baM and fuse pliv^ 
are arranged to screw to the left, so that the rotation (^ the fxrojecnle 
to the ri^t may have no tendency to imacrew them. 

Coast artillery projectiles are cast iron or steel. The service pro- 
jectiles are the armor-piercing shot, the annor-pierciDg shell, and 
the shrapnel. The shot has a thicker Wall and contaiiui a saaaller 
bursting chaige than the shell . For the uses of shot and shelly eee 
paragraph 6. The shrapnel is a projectile which caniea a niitfi>er 
of bullets to a distance nom the gun and there discharges them over 
an extended area. 

748. Baoer. — ^That part of a gun or mortal carriage which rests 
upon the traversing rollers. On gun carrinjges the chassis is bolted 
to the racer, and on mortar carriages the side frames are bolted to 
the racer. 

744. Bamp. — An inclined plane serving as a means of travel from 
one level to another. 

748. Bange. — In a limited sense, the horizontal distance from 
the gun to the taiget. In a general sense, it is applied to Horicontid 
distances between position finder and taraet, fmtkm finder and 

Splash, gun and splash, etc. The ran^ oia shot is the horizontal 
istance from the muzzle of the gun in the firing position to the 
point of splash. (Practically the range is reckoned from the axi^ 
of the gun trunnions in the firing position, instead of from the 
musfzle, but the difference in rstuge is negligible^ The ranee used 
in- ballistics is the horizontal dis&nce from the muzzle of me gun 
in tlie firing position to the x>oint of fall. (See fig. 15, par. 790T) 

746. Bange-azimuth table. — ^A table of ranges and the correBpond>- 
ing azimuths from a gun to points in the center of the main ship 
clumnel or channels. It is Kept at the gun and used for firing 
without the use of range-finding apparatus. 

747. Bai^e rake. — An instrument used for determining shorts 
and overs. The camera record is used whenever practicable in 
preference to the range rake record. 

748. Bange table. — ^A table of the elements of the trajectory of a 
particular cannon for a standard muzzle velocity and a given pro- 
jectile. 

For direct fire guns, with the ran^ as alignment, are tabulated 
angle of departure; change in elevation. for 10 yards in range; time 
of flight; angle of fall; slope of fall; maximum ordinate; striking 
velocity; perforation of Krupp armor at normal, and 30^ from nor- 
mal, impact; drift; and deflection for 10 miles per hour wind com- 
ponent. The ballistic coefficient used in calculating the table is 
shown. 

For indirect fire cannon, with elevations and zones as arguments, 
are tabulated range; time of flight; drift; angle of fall; maximum 
ordinate; striking velocity; ana perforation of deck steel. 

748. Bapid-flre gnn.— A single-barrel breech-loading gim pro- 
vided with breech mechanism, mounting^and facilities lor Ic^ing, 
aiming, and firing with great rapidity. The breech mechanism is 
operated by a single motion of the handle or lever. The smaller 
calibers use fixed ammunition, 

780. Bated mea.-<-£nli8ted men y^ho have passed examinations 
for the positions and who have been rated by the coast defen«e 



<soiniiMiider as gun couunanden, gun pointeiB, olNWfvetB, ploMera, 
casemate electricians, chief plaatexs, and chiel loadens. (See 
Appendix A.) 

7(1* Bear slope. — ^The slope in rear to the battery parade. 

762. BeceivUic table. — ^The hoist table on which projectiles are 
placed preparaUny to raising. 

768. Beooil. — ^Tne baekiraid movement ol the gun on firing. 
-Gouaater recoil is the return of the ffun in battery. 

764. Becoil oylinders. — Hydrauuc cylinders for controlling the 
recoil. 

766. Becoil buffers. — Devices on gun carriages for the purpose 
of reducing the shock due to abnorowly excessive recoil. 

766. Bttterenee ntunbers. — ^llie numbers of the graduations of 
some scales of computii^ and conecting instruments employed in 
gunnery, their object bemg to avoid the liability to error tnat arises 
nofla the use of "right'' and '4eft" in deflection conections, and of 
"plus" and "minus" in range corrections. 

767. Belocation of a target. — ^A process whereby the range and 
azimuth of a target from a i>oint may be obtained without observa- 
tion when the range and azimuth of the target is known from sdttie 
ether point. 

768. Bifltag. — Helical grooves cut in the surface of the bore for 
the purpose of giving a rotary motion to the prqjectUe. The rib 
of metal between two adjacent grooves is caUed a "land." (See 
Twist of rifling.) 

769. Bimbases. — ^The masses of metal uniting the trunnions of 
a cannon with the trunnion band. 

780. Bound. — ^The firing of a single load from each gun of a bat- 
tery not simultaneously. 

761.' Salvo. — The simultaneous firing of a single load from each 
^;un or mortar of a battery or from each mortar of a pit. The farmer 
IS called a "battery salvo" and the latter a "pit salvo." 

788< SalTO point. — ^A selected point on which a salvo from one 
or more batteries may be centered, the range and azimuth having 
been carefuUy determined. 

768. Salvo taUe. — ^A table giving ranges and azimuths of salvo 
points. 

764. Serving table.— A table for keeping a supply of projectiles 
(for the intermediate or minor armament) ccmveniMit to the breech 
during firing. 

766. Set4erwwd poinL-^-A point cm the course of a target in 
advance of the plotted point at which it is estimated that a target 
will arrive^ at me eAd of the predictiBg interval phis the time of 
fl^ht lor the range. It is located (on the plotting board) by laying 
onfirom the last plotted position of the target, along the estimated 
course of the target, a distance equal to the travel of the target 
during the predictini^ interval plus the time of fli^. 

766» • SheU.^ — A projectile- with a large cavity ior exploaiTe. 

767. Shell iiUer.*~^n explosive used to make up the bunting 
charge in a projectile. 

768. Shell coem or shot room. — A room for the storage of pro- 
jectiles. • • 
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769. Shell tEftcer. — A de\nce attached to the base of a projectile 
which enablefl its flight to be followed. In the daytime a smoke 
(which ifl visible) is emitted and at night a bright flame. 

770. Shot. — ^A projectile with a small cavity far explosive; also 
the firing of a single load from a sinffle gun or mortar. 

771. Shot gallery. — ^A gallery for me storage of projectiles. 

772. Shot hoist. — A device for raising projectiles from the hoist 
room to the loading or truck platform. Sometimes called ammu- 
nition hoist. 

778. Shot hoist well. — ^The shaft through which the projectile 
hoist operates. 

774. Shot tongs.— A device used in lifting projectiles. 

776, Sight. — A device by which the gun pointer gives the gun 
the proper direction for firing. Sights are of two claeees, open and 
telescopic. 

776. Sight standard. — ^The npright on the carriage which mp* 
ports the sight. 

777. Splash, angle of .—See Danger angle. 
776. Splash, point of. — See Point of splash. 

779. Striking veloeltT. — The velocity of the projectile at the 
point of impact. 

780. Subcaliber platform. — A platform attached to a disappearing 
gun carriage for the support of tne breech detail during subcaliber 
practice. 

781. Sujscaliber tube. — ^A small gun which is fitted in the bore 
of a gun of larger caliber. 

782. Superior slope. — The top slope of a parapet or traverse. 
788. Swell of the muzzle. — ^The enlaigement of the exterior of 

a cannon at the muzzle. ) 

784. Targ. — The piece of metal (or other material) used to indi- 
cate the intersection of the arms on the i>lotting board. 

786. Throttling bar. — ^A bar in the recoil cylinder to regulate the 
size of the orifice through which the oil escapes from one side^of 
the piston head to the other. 

786. Throttling pipe. — A pipe connecting the rear ends of two^ 
recoil cylinders. The throttling and the equalizing pipes are 
joined by a connecting pipe through which oil flows from one end 
of the cylinders to the otner without passing tiirough tihe piston 
heads. The amount of oil which passes through the connecting" 
pipe is controlled by the throttling valve. The recoil of the gun 
can be contrcdled to a certain extent by varying the setting of the 
throttling valve. 

767. Time interval bell or T. I. bell.— A bell to indicate the 
observing interval. Bells ring simultaneoudy at the emplace-* 
ments and the observing stations. They are operated by a clock 
or a motor. 

788. Time interval recorder. — The ordinary stop watch. 

789. Top carriage. — The top cairiageis a part of the gun carriages 
for guns of 8<inch or greater caliber and for 6^inch gttns mounted on 
disappearing carri^^es. It consists of the recoil cylinders, the 
axle bed side frames, and the conn<e(5ting fnpes and transoms. 

790. Trajectorjr. — The curve described by the center of gmvity 
of the projectile in passing from the muzzle of the gun to the point 



2 

u. 




of impact. The lateral travel of the projectile is not pioportioDal 
to 4iie range, and the trajectory is, therefore, in gencunJ, a curve 
of double curvature, convex to the plane of departure. The tra- 
jectory of the range tables ^ores the deflecting forces, and lies 
in the plane of departure. Deflections due to wind ana drift are 
considered separately. There is no appreciable error introduced 
bv considering the trajeetory as a plane curve lying in a vertical 
plane. 

The *' principle " of the rigidity of the trajectory assumes that the 
figure wnose outline is composed of the trajectory and its chord, 
behaves as if it were cut out oi cardboard ana rotated up and down 
with the muzzle of the gun as it center. For example, in fig. 15, 
according to this principle, it is assumed that the shape of the 
trajectory is the same as if the point S were in the horizontal plane 
through the muzzle of the gun, and the angle ESO is equal to the 
angle oi fall for a horizontal range equivalent to OS. 

OPS —Trajectory. QS ^Rangeofshot. 

F -Point of folL TW -target. 

I —Point of lonpact. FOS —Ai)gie of depression. 

8 — Point of splash. ESQ — An^ of splash— danger angle. 

W —Center of target. HOS —Angle of departure. 

LV —Height of site. HOF —Quadrant angle of departure. 

OH —Line of departure. AFO —Angle of fall (range table) liDr 

OW —Line of direction. horizontal range OF. 

AF —Line of fall. BIT —Angle of Impact. 

BI —Line of impact. BIC —Angle of incklenoe. 

OS -Chord of tne trajectory. 

791. Travel of projectile. — The distance from the base of the pro- 
jectile in its seat to the face of the muzzle of the cannon. 

792. Traverse. — ^The structure protecting the armament and; 
personnel from flank fire. 

798. Traverse slope or wall. — ^The side slope or wall of the trav- 
erse. 

794. Traversing circle.— The metal which is bolted to the con- 
crete and which supports the rear part of the carriage in the front 
pintle type. Traversing wheels roll on this circle. 

796. Traversing rollers. — Rollers which rest upon the base ring 
and which enable the gun or mortar carriage to be given motion 
right or left. 

796. Tripping. — ^The act of releasing the counterweights of a dis- 
appearing carriage, and thus causing the piece to go into its firing 
position. 

797. Truck platform. — If the ammunition trucks run on a differ- 
ent surface from that of the loading platform, this suorface is called 
the ''truck platform. " 

798. Trunnions. — ^The cylinders which rest in bearing surfo.ces of 
the carriage called "trunnion beds. " Their axis is perpendicular 
to the axis of the bore and ordinarily in the same plane; they con- 
nect the cannon with the carriage and transmit the force of recoil 
from one to the other. The faces of the trunnions are the end planes 
perpendicular to their axis. 

799. Trunnion band.-r-The hoop of which the trunnions of a 
camion form a part. '' 

800. Tube. — The inner cylinder of a cannon. 
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801. Twist of ilfllng.— The inclmation of Uie grooves to (be axis 

of the goD at any point. When this inclination is constant die 
twiat ia uniform ; when it increaaeB from the breech to a point near 
the muzzle it is increasing. Twist is generally expreeBed in turns 
I>er caliber, e. g., one turn in 50 calibers, meaning that the projec- 
tile jnakes one complete rota tion in paeBing over a distance equal to 
60 calibers, (norided the' twist were uniform. In moat of the major 
caliber guna in our service, the twist increases from one turn in 60 
calibers to one turn in 25 calibers at a short distance bom the 
muzzle and beyond that point it is uniform. 

BOS. Velocity. — ^Aeuaed in coast artillery practice, velocity is the 
rate of travel of a projectile in feet per second. The velocity at the 
m«zzleiathe"initial"or "muzzle" velocity. The velocity at th^ 
point of impact is the "strikiac" velocity. The velocity at any 
point of the trajectory between the muzzle and the point of impact 
is the "remaining" velocity at that point. 

BOS. Tent.— A email channel leading from the exterior ot tbe 
cannon to the powder chanther for the ignition of the powder charge. 
It isan "axial vent "when it isin line with tlieaiisoEtiie bore. It 
is a "radial vent " when it ia at right angles to Qie axis oE the bore. 

S04. Zone. — In mortaj firine, the area in which projectiles fall for 
a given charge of powder, wnen the elevation is varied between 
the minimum and maximum. 

It is alao used with reference to other divisions ot the detensive 
area, as "outer defense zone," "innerdefense zone," etc. See also 
Zcnfl, 50 pet cent. 

805. Zone, 60 ptr celt (sometimes called probable aone). — Th* 
epai ebiiundcd bj hvuparallellineswithin which 50 per cent of the 
points ot impact of all shots fixed with the same elevation and azi- 
mullisettinsawill probably lie. The wid th of the 50 per cent zone 
in any direction is equU to twice the probable error in that direc- 
tion. The area cnmmaa to the 60 per cent lateral zone and the 50 
per cent longiluHinal zone is the 25 per cent rectangle. 
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BZAMIKATION FOB GXTNKEBS AND FOB SPBCIAI4 

BATINGS. 

EZAKnrATioir ro& avmrsBS. 

806. Boards of examinatjon will be convened annually in each 
coast defense command by the coast defense commander, to meet, 
if practicable, just prior to, or just after the close of the indoor 
instruction i)enod. Separate boards may be convened for the 
examination of candidates for first and for second class gunners, 
and separate boards may be convened for the different forts in a 
coast defense command. Each board will consist of three coast 
artillery officers. When a member of the board is a company comr 
majider he wiU be relieved by another officer during the examinar 
tion of candidates from his company. 

807. For purposes of instruction and examination, enlisted men 
of the Coast Artillery Corps not belonging to comjpanles or batteries, 
upon application, will be attached to convemiant oiganizations, 
and upon qualification will be classified as gunners. 

808. A candidate to be eligible for qualification as first-cla^ 
gunner must have qualified previously as second-class gunner, 
though both qualifications liiay be made at the same examination. 

809. The examination of gunner candidates wlU b^ held, as far 
as practicable, at such places as the material pertaining to the sub- 
ject in hand is located, and will be made as practical as possible. 
In determining the qusuifications of candidates, credit will be given 
for practical knowledge of subjects, rather than for text-book 
answers to questions. 

810. The qualif yii^ mark for clasGofication as fi«st ctr second class 
gunner will be in each case not leas than an average of 75 x>er cent. 
Whenever, during the progress of the examination of a candidate 
for either grade, the sum of the marks received on subjects for 
which he dbs alread3r been examined, increased by the maximum 
allowed for the remaining subjects, is less than 75, he will be dis- 
qualified and his examination will be discontinued. Whenever, 
auring the progress of the examination of a candidate for either 
nade, the sum of the marks received on the subjects in which he 
nas already been examined is 75 or more, he will oe qualified with- 
out any further examination. 

811. The board will keep a record of its marks during the exam- 
ination, but these marks will not be published in orders. The 
report of the board on each company will be sent as soon as practi- 
cable after the completion of the examination to the coast defense 
commander, who will publish an order announcing the names of 
those who Imve qualified as first and second class gunners, and the 
date of qualification (the date of the completion of the company 
examination being taxen as the date of qualification). 

IM 
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812. The scope of the examinations for the first and second class 
gunners and the relative weights to be given the subjects will be 
as follows: . . 

For candidates ib companies assigned to gun defense: 

For seoond-class gunners: 

(a) Service of the piece (practical). This will include an actual drill at 
the battery in which the candidate will in turn perform the duties 
of various numbered oannoneeis, tlie range setter, the chief of 
breech, the elevation setter (mortars only), and the asimuth setter 
(mortarsonly),or as many of those dutiesas the board may direct.. 40 

b) Nomenclature of the various parts of the gun and carriage 5 

e) Action, ad}ustment, and care of the vturlous parts of guns and car- 
riages * 20 



I 

(d) Powders, projeotiies, primers, and fuses 10 

(e) Corda^, gins, shears, and jacks lO 

(/) United States magasine rifle 15 






100 
Vorflnt-clflBS gunners: = 

The asimuth instrument (theoretical, 5; practical, 10) 15 

Duties in the plotting room (thsotetleal, 90; i>raotioal. 30). The can- 
didate win act in turn as Nos. 1, 2, 3, 4, and 5 while tracking a 
moving target (if practicatSe), or in as many of those positions as 

the board may direct 50 

[e) Aiming and layinjS guns or mortars, practical ■. « 15 

I) Time-range boara (guns) and time-asimuth board (mortars), prac- 
tical 10 

fe) Definitions, C. A. D. R 5 

(/) War ships, charactvistic features 5 

100 

^ The- examination of candidates for first-class gunners of ozganixa- 
tions assigned exclusively to rapid-fire euns not provided with 
separate position finding system will include the following head 
iu lieu of those given under (6) and {d) : 

(6)(4) Sobcaliber firing 60 

The examination in subjects (a), (6), (c), and (d) for both second- 
class and first-class gunners will be confined to the materiel of that 
part of the defense to which the company is assigned. If no azi- 
muth instrument is include in the battery eauipment, the instru- 
ment used in the instruction will be used i^i tne exaniination. 

For candidates in companies and detachments assigned to mine 
defense: 

For second-clasB gunners: 

(6) Ammunition, nomenclature, and service of guns to which the can- 
didate's company is assigned 16 

(b> Material of and the duties in the loading room (except electrical prin- 
ciples involved) ,..-» 30 

fe) Material for and duties on the water 30 

(«r) Cordage, gins, shears, andjacks 10 

[e) United States magazine rlfie 15 

lOQ 
For first-olass gunners: 

(a) Care and preservation of mine material 15 

(bS Handling nic^ explosives 20 

(e) Knowledge and use of the asimuth instrument and plotting board 20 

(a) Engines, generators, transformers, storage batteries, and searchlights 

assigned: to the company of which the candidate is a member 20 

(e) Operation of casemate apparatus and of telephones 20 

(/) Definitions C.A.D.R 5 

100 
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VXAMOBATIOV FOB SPSCXAX. BATIKOS, 

818. In each company of coast artillery, examinations will be 
held by the comnany comBiander imder the dixjectipii of the fire 
or mine commanaer, at such times as the latter may prescribe, for 
the purpose of determining enlisted men who ar^ qualified for 
appointment to rated positloiis. 

814. Records will be kept in each company in the form of eligible 
lists for each rated position to which enuisted men of the company 
may be appointed. 

815. Examination iox rated positionB will be confined to first- 
class gunners or enlisted men who have once been daaaified as 
first-chu3s gunners. Candidates who pass with an aveiage of 75 
per cent an^r of the examinations presmbed for rated enlisted men 
wOl be carried on the eligible list for appointment to the corre- 
sponding; rated x)osition for a period of tnree years from the datie 
01 examination. 

816. Enlisted men on the eligible list for a tated position will be 
classified as firat-dass gunners from the date of Qualification and 
so announced in coajst defense orders, and such classification will 
be continued for the time they are entitled to remain on such 
eUgible Ust. When a man's term of eligibility for any rated posi- 
tion expires he may be continued in such rated position or on the 
corresponding eligible list by paseing a new examination for such 
rated position, and his classification as first-class gunner will be 
continued without further examination. 

817. The same enlisted man may be carried on several elijgible 
lists provided he passes satisfactorily the prescribed examinations 
for such rated positions. 

818. Prior to the examination for the rated positions of observers, 
first or second class, or gun pointer, the candidates will be exam- 
ined by the post suij^eon for defective vision, and no candidate 
"wdll be rated for these ^positions whio has any defect in vision which 
would impair his efficiency, 

819. An enlisted man holding a' rated position need not be re- 
quired to take the examination for that position until the termi- 
nation of the three-year period from the date of his last classifica- 
tion as a first-class gunner, unless his qualifications for the position 
he holds have not been established to the satisfaction of the fire or 
mine commander concerned or the coast defense commander, in 
which case he will be required to take the examination for that 
position at such time ba may be prescribed by the fire or mine 
commander concerned. In the event of his fiulure to x>ass satis- 
factorily the prescribed examination he will be disrated imme- 
diately by the coast defense commander. 

880. The scope of the examination for each of the rated positions 
will be as follows: 
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GUN COMMANDER AND OUK POIMTBB. 

I. Definitions C.A.D.R. 
II. Gun and carriage. 

(a) Nomenclature, purpose, and action of several 
* parts. 

(b) Packing stuffing boxes and <;leaning recoil cylin- 

ders. 

(c) Adjustment of*— 

Quadrant elevation, device, dgfat standard, 
throttling valve, gas check pad, elevating 
gear, s^ceaae cups^ and firing mechanism. 

(d) Care and preservation, including care of hand 

counterweights, oiling, and painting. 
III. Powders, projectiles, fuses, and primers. 

(a) Blending powder and preparation of powder 

chaiges. 

(b) Filling and fusing projectiles, 
(c; Painting projectiles. 

IV. Preparations for service or subcaliber practice. 
V. Service of the piece. 

(a) Duties of each member of the gun section under 
all conditions. 
VI. Precautions for safety at the battery. 
VII. Pointing. 

fa) Methods of pointing and pointing tests. 
b) The telescope sight (the auadxaut'for mortars). 
[cj Emergency system and salvo points. 
; Bore sighting and orientation. 
VIII. Regulations governing service and subcaliber practice 
so far as they affect the service at the emplacements. 
IX. Mounting and dismounting guna and carnages. 
X. Characteristic features of the several classes of warships 
^neral knowledge of local shipping, of channels lead- 
ing to the harbor, and of ranges ^ prominent fixed 
objects in the field of fire of the.bat1»ry. 

PLOTTBR. : 

I. Definitions 0. A. D. B. 
II. Position finding system. 

(a) Detailed Knowledge of system, employed at the 

battery. 

(b) Indication and identification of targets. 

(c; Duties of each member of the range section under 
all conditions. 

((/) Emei^ncy system and salvo points. 
III. Position findu^ apparatus. 

(a) A detailed Knowledge of adjustments and use of 
all position finding appamtoA used in the plot- 
ting room. 
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IV. Elemeiitftry gimneiy. 

(a) Explanation of the several corrections to be ap- 

plied to the observed range to obtain the cor- 
rected range. 

(b) Effect on the flight of the proiectile of variationB in 

the density of the air; the direction aiM ve- 
locity of the "wind. 

(c) Use of trial shots and application of data obtained 

from them (problem). 
Y. Preparation of target practice records. 

OBSERVER (first OR SECOND CLASS). 

I. Definitions C. A. D. R.. 
II. Position finding svstem. 

(a) Detailed description of that in use at the battery. 
(h) Indication and identification of targets. 
Ic) Emer^ncy system and salvo x>oints. 

III. Position finding apparatus. 

(a) A detailed knowledge oi adjustment and use of all 
observing instruments and range finders in use 
at the battery. 

(&) Use of the telephone. 

IV . Characteristic features o£ the several classes of warships, 

^neral knowledge of local shipping, of channels lead- 
ing to the harbor, and of ranges to prominent fixed ob- 
jects in the field of fire of the battery. 

CASEMATE EIiSCTRICIAK. 

I. Definitions 0. A. D. R. ■ 
II. Casemate apparatus. 

[a) Nomenclature. 

[b) Testing. 
Circuits. 
Maintenance. 

III. Troubles and remedies. 
Lamps and bells. 
Switches. 

Ammeters and voltmeters. 
Telephones. 
Engmes and machines. 

CHIEF PLANTER. 

I. Definitions C. A. D. R. 
II. Mine planting material. 

(a) Voltmeter test of a mine circuit. 
\b) Hydraulic jacks. 

(c> Nomenclature and use of apparatus aboard mine 
planters used in planting mines. 

(d) Capacity of falls and wincnes. 

[e) Automatic anchor. 
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III. DrUl. 

(a) Duties of noncommissioned officer on distribution 

box boat. 

(b) Duties of noncommissioned officer in charge of 

planting mines from mine planter. 

(c) Boat drill with yawl boat. 
lY. Emergencies. 

V. Cordage. 

CHISF LOADER. 

I. Definitions 0. A. D. R. 
II. Explosives. 

a) Storage of explosives. 

,6) Guncotton. 

c) Drying guncotton and guncotton primers. 

Preparation of guncotton primers from square 
cakes. 
(e) Dynamite. 
Nitroglycerine. 

Evidence of free nitroglycerine in dynamite. 
Method of decomposLog nitroglycerine to render 
it harmless, 
(i) Preparation of priming charges. 
0*) Tn)tol. 

III. Fuses, 
fa) Description. 

6) Tests. 

IcS Storage of fuses. 
[a) Preparation of fuses for loading plugs. 

IV. Loaoing-room duties. 

(a) Testing transformer and measuring the resistance 
of its circuits. 

^&) Assembling and testing a compoiind pluff. 

(c) Loading a mine and preparing it for delivery to 
planter, 
v. Unloading mines. 

(a) Precautions. 

\hS Returning charge to storage boxes. 

[c) Determination of amount of water to add to gun- 
cotton. 
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802 INDEX. 

Armament: Paragraph. 

Fixed, claasificatloQ of 6 

Interioediate, composition of 7 

In coast defenses «» 4 

Maior, range differences 220 

Major, seating projectile at gun batteries 215 

Maior, composition of. — 6 

Major and mtermediate, flro direction of 74-91 

Manning of for inspection , 335 

Manning tables for 26 

. Minor, &*e direction of. 02-109 

Minor, what it consists of 8 

Movable, what it consists of 9 

Annor-p lor cmg cap, definition 742 

Asm settee:' 

Member of gun battery manning party ,.,4.- 76 

Member of mine command mannmgparty 269 

Member of mortar battery manning party.' , 87 

AXTILLERY boats: 

Inspection of 306,309 

When to leave moorings 311 

Artniery engineer. (See Coast 'Def&asd Artillery Bngtoeer.) 

Artillery insi)ection in ranks ^ 38 

Atmospnere slide rule, description of. 381 

Axial vent, definition 803 

Axis of csamon or axis of bore, definition of * 589 

Axis of trunnions, definition 590 

Azimuth (of a pomt), definition 691 

Azi muth circles, inspection of subscales of 341 

Azimuth computer: 

Duties of 90 

Member of mortar battery manning i>wty 87 

Aximuth deviation, definition 648 

Azimuth difference, definition 592 

Azimuth indices 219 

Azimuth instrument, description of. , '. dS2 

Azimuth keeper, member of mortar battery manning party , 87 

Azimuth keeper (mortar battery), duties of. 91 

B. 

Bag, cartridge, definition 619 

Balanced piUar mount, definition 617 

Ballistic cap, definition 742 

Ballistics, definition 693 

Barbette carriage, definition 617 

Barometer, descriptlan of 383 

Bar, throttling, definitian 786 

Base line! 

Definition : S04 

Symbol for 673 

Use of 74 

Base plug of projectfle, definition 742 

Base ring, dranition : 596 

Battery: 

Assignment of company to 20 

Definition 596 

Tire direction of intermediate armament 74-91 

Fire direction of maj or armament 74-91 

Fire direction of minor armament. 92-109 

Inandoutofcommision 406 

In and out of service 405 

Material for preservation of 408 

Battery command: 

Chapter on 43-73 

Composition of -. 13 

Definition of 13 

Drfll, modification of, not authorized 46 

Drill imder emergency conditions 56 



Battsby command— Cantixiuod. Paragnph. 

Duties of battery commander , , 43-S6 

Duties of emplacement officer , 65-68 

Duties of gun and pit commander e&-71 

Duties of gun pointer , , 72 

Duties of mecnanic 73 

Duties of range officer 67-60 

Emergency conditions 64-56 

Equipment, implements, and reserve aoununition for 45 

Ffre-control installation, changes in 47,48 

Fire direction and lire control for 52 

Imi»'oyement in drill or devices , 49 

Inspection by fort commander 51 

Location of battery commander ^». .i , 53 

Manning table f«: 26 

Observers of 61-63 

Plotter, responsibility of , 64 

Responsibility of battery commander * 44 

Subcaliber practice of, in emergency condition , 56 

Symbols f «: stations 673 

Irainlng of details for fire, mine, and fort commanders' stations 50 

Training of range sections and tel^hcme operat(»-s 50 

Battery commander: 

Duties after firing piece 239 

Duties of, at 12-inc& mortar drill 116 

Duties of, in connection with firing minor armament 100 

Duties of, in general * 43-56 

How to assign officers 35 

Indicating targets.., , 77 

Locati(mof , , - 53 

Member of gun battety manning party 76 

Member of mortar battery manning i>arty 87 

Responsibility for iffoperty 406 

Responsibility of 44 

Traming of gun commander and gun pointers 204 

Battery commander, assistant, member of mcx'tar battery manning party. 87 
Battery commander's observer, member of mortar battery manning 

party 87 

Battery commander's station: 

Manning party for 93 

Manning party for fgun. battery) 76 

Mazmingparty for (mortar battery) 87 

Battery for firing, furnished and maintained by 409 

Battery parade, definition 597 

Battery salvo, definition 761 

Battle area, definition 608 

Battle chart, definition 599 

Bell, time interval (T. I.), definition 787 

Benches, circular . supplied by 406 

Bcoch tools, furnished by 400 

Black powder , storage of 490 

Blandtag, definition 600 

Board of examination: 

For gunners, how organised 806 

For gunners, keeping of records , 811 

Boats: 

Artillery, inspection of 308,309 

Artillery . when to leave moorings 311 

Distribution box, assignment oi. .- 310 

Inspection of : 341 

Manning table for v 26 

Book: 

Emplacement, definition 657 

E mplacement , inspection of 341 

Fort record, definition 679 

Bore: 

Definition 601 

How cleaned after firing 239 

Bore sighting 218-220 

Bourrelet, definition 742 



Bbibcr: Pdneraph. 

Deflnttion 603 

Closing model 1888, 12-iiich gun (barbette carriage) 179 

Closing model 1888, la-inch gun f disappeering caniage) 139 

Closing model 1888, 14-inch gun (disappearing carriage) 139 

Closing model 1895, 12-inch gun (disappearing earrlage) 141 

Closingmodel 1805, 144Dch gun (disappearing carriage) 141 

Face 01, definition 605 

Opening model 1888, 12-inch gun (barbette carriage) ITS 

Opening model 1888, 12-inch gun (disappearing carriage) 138 

Ox>ening model 1888, 14-inch gun (disappearing carriage) 138 

Opening model 1895, 12-inch gun (disappearing carriage) 140 

Opening model 1895, 14-inch gun (disappearing carriage) 140 

To open and close on 12-inch gun (barbette carriage) 177 

Bbxechblock: 

Definition 603 

Dismantling of 453 

How cleaned after firing 230 

Breech bushing, definition 604 

Breech mechanism: 

Definition 606 

Examhiation of 458 

Breech recess, definition ' €07 

Breech reinforce, definition 606 

Buffers, counter-recoil, definition 637 

Buffers, recoil , definition 755 

Bufles used in signaling « 214 

Buildings, inspection of general condition 841 

Built-up camion, definitKxn 610 

Bursting charge, definition 626 

C. 

Cable: 

Inspection of storage of... 341 

Submarine mine, when tested 826 

Testing records, examination of. 341 

Caliber, definition 600 

Cameras, and supplies, furnished and maintained by 400 

Cannon: 

Axis of , definition 580 

Built up 610 

Claaaifi^oation of 610 

Definition 610 

Wire wound, definition 610 

Cannoneer, definition 611 

Cap, armor-piercing, definition 742 

Cap, ballistic, definition 742 

Cap-square, definition 613 

Capital, definition 612 

Caretaker detachments, regulations for 470~477 

Cabruoes: 

Balanced pillar, definition 617 

Barbette, definition. 617 

Care of. 443-452 

Casemate, definition 617 

Definition 614 

Disappearing, description 617 

Fixed,. definTtloQ 616 

Furnished and maintained by 409 

Masking parapet mount, definition 617 

Movable (wheeled mounts), definition 616 

Painting of 426 

Seacoast, definition ^ 617 

Cartridge: 

DefinlUon 618 

Use of. for fixed ammunition 106-202 

Cartridge bags, definition 610 

Cartridge case, definition 620 

Case I: 

Definition of. ^ 733 

Use of 80,223 
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Case II: Paragraj^. 

Definition of. 733 

Uaeof - 80,223 

Case III: 

Definition of. 733 

Use of : 80,223 

Case, cartridge, definition..-. , 620 

Cases, metallic, care of 466 

Casemate carriages, definition... 617 

Casemate eledaician, scope of examination for 820 

Centering slope, definition. , 622 

Center of impact, definition ' 623 

Center of taiget . definition 624 

Center, pintle, definition 625 

Central neatixlg plant, nnder control of. 318 

Chamber, powder, definition 736 

Charge, ddanition , «26 

Charge (or powder) section, definition 627 

Chart, battle, definition 699 

Chart, difference, definition 649 

Chart, harbor, definition. 688 

Chase, definition. 628 

Chassis, definition 629 

Chief looder, scope of examination for. ,. .., 820 

Chief planter, scope of exair ination for. 820 

Chora of the trajectory, definition 630 

Circle, traversing 794 

Circular benches, supplied by. .-. 408 

Clinometer, definition 631 

Clinometer rest, definition 632 

Coast Artillery command, units of the tactical chain 12 

Coast Artillery company. {See Company, Coast Artillery Corps.) 

Coast ArtiUery companies, asBigmrent 01 20 

Coast Artillery Corps company, size of ,, 19 

Coast Artillery Inspection. {See Inspection.) 

Coast Artillery materiel, responsibility for 403 

Coast Artillery militia, definition : 633 

Coast Abtilleby supports: 

Definition 634 

Use of : 2 

Coast Artillery tro(^. use of. .-. 3 

Coast defense adjutant, duties of. 313 

Coast defense armament 4 

COASTDEFENBE ARTCLLEBT ENGINEER 314-326 

Appointment of 314 

Assistanoe to ordnance officer. 321 

Control of enlisted specialists 322,323 

Est^nateSySubnittedby 319 

Inspection of property 314 

Operation of nre control communications ^ 318 

Operating of heating idants : 318 

€^Mrati(Hi of ice and pumping phmts 318 

Operating of lighting plants. 31S 

Operation of power plants and power distribution 318 

Operation of searchlights 318 

Property accountability 314 

Reports on internal combustion engines 320 

Request to ordnance oflicer for assistanoe 315 

Requisitions, submitted by 315 

Returns, rendered by 3 15 

Stores, issued by 316 

Test of submarine mine cable 326 

Transfer of property from one fort to another 317 

COASTE DEFENSJB COMMANI>: 

Chapter OB 298-334 

By whom deslsnated. 299 

CompositloQ of. 1 2, 18, 298 

Control of command with reference to driU and eiupplles 305 

Coast defense commander: 

Assignment of 31 

Control of boats*. 307 



1M INDEX. 

C0A8T DKFEK8B coMMA]n>s&— Contlniied. PantgEaph. 

Ckmtrol of oommttid in action 303 

Control of eeorddightfl 345,347,344352 

Deflicnated as tactical and administrative officer ».....,.,.. 300 

DetuUng assistants to artillery engineer 324 

Division of water area 302 

Duties when vessels of war arrive in harbor. ., 312 

How to have r^Mirs made. 306 

Inspection of boats; 308 

Inejiection of unganis(Hied forts ; , 477- 

Preparati(Hi of general and special situation '. 292 

Bequirements for his officers ,, 304 

Station (tactical) : 301 

To accompany inspectors of staff corps and depitttments 334 

Transfer of Engineer and Signal Corps and mine property 317 

Transfer of ordnance mat&iel 329 

COASTDEFENSB HSADQUASTEBS: 

Manning table for 26 

War Department designation 299 

Coast defense osdnance offices: 

Accountability for property ~. 327 

Assistance from artillery engineer 331. 

Dutiesof 327-831 

In charge of ordnance repair shop. 330. 

Bispectlon of property 327 

Issue of propmy 329 

' Betums rendered 32& 

Requisition for stores 329 

Supervision of ordnance machinists 330 

Coast defense quabtebmasteb: 

Dutiesof 332,333 

. Inspection of boats • 332^ 

Be^xmsibUity for boats 332 

Use of ordnance repair dhop 333- 

Coast guard, use of 2- 

Coast une, oef oise of by naval and land forces 1 

COINODEKCB RANGE FINDING SYSTEM: 

Definition 74 

Forgun battery ,.. 84,85 

For mortar battery i..-..i-.. 92- 

COHHANDS: 

' Followtaigof '. 267 

Oiven by fire conunandei' ^ 264, 268 

Given by fort commander 291 

How given by gun commanders and gun pointers . '. 204 

Indication and identification of t^et .«., 78 

Samples given by fire commander 205 

CoiOfERCIAI. DETONATOKS '. \ 495-^500 

Inspection , . . . ^ • 600 

Package 495 

Storage'and care 496^99 

Communication, means of 366>379 

Communication lines, underground. Installed by 408 

Communication offices: 

Dutiesof 267,258 

Member of fire command manning party 249 

Company: 

Assigimient to battery and mhie command ^ . 20 

, Coast Artillery Corps, size of 19 

Formations and marching maneuvers w 87-42 

■ How to form 37 

. To march to iMittery or station :.. 39 

Company commander, duties with reference to manning bodies. . . «. 28 • 

ConlTOllers, inspection of •*.... 341 

Corridor, definition ^^ 636 

Corridor wall. definition ^.... 636 

Counter-recoil buffers, definition ......(...« 637 

Counterweight, definition .- 638' 

Counterweight well, definition 638 

Crest, extenor, definition ,...., 666 



Crest, interior, definition ....< .T 694 

Giow^anest, dfiflnltion eSQ 

Curved fire, definition -676 

Ctundebs: 

Becoil, cleaning of 452 

Recoil, definition 754 

D. 

Daily attendance record , , , 43 

Dtfkger angle, definition , , 640 

Danger range, definition 641 

Danger space, definition '. ^.. ,.....,.,..,. '641 

Date, transmitting to pits 87 

Data line, definition :...... 642 

Datum point, definition 643 

Defective powder, reporting on ^ 234 

Defense of coast Ime i.«,..^^. 1 

Defense, mine , composition of ' 10 

Defenses, landward, definition. ^...*^» ,, 699 

Definitions ! 577-806 

Deflection, definition .644 

DBTLECnON BOABDS: 

Description of , for guns of the intermediate armament 1 . 384 

Description of^ for gmis of the major armament 384 

Description of, for guns of the minor armament — - 386 

Description of , for mortars. 386 

For mmor armament i* 109 

DSFLECnON BOARD OPEBATOB: 

Duties of, as member of gun lottery 80 

Member of gun battery manning party ; 76 

Member of maiming party ^* 93 

DBTLEcnoir BEooBDEE's boabd: 

Description of , 387 

Material for construction of 408 

Delivery table, definition .....' 645 

Density of loading, definition , ,. 646 

Departure, angle of. definition ^ 582 

Departure, line of, definition. « 700 

D^Kirture, plane of, definition ...< ^.... 726 

D4>ression, angle of , definition ^ .: — 581 

Dbfbession position vindbb: 

Description of • 388 

Lewis, model 1907, adjustment of . 390 

Bwasey, adjustment oL 389 

Detachment, caretaker, regulations for ,.., ^. 470^77 

DSTONATOBS, OOMMEBCIAI.. -..4.. 495-500 

Inspection. 500 

PaiJkage.j; >. 40* 

Storage and care 496-499 

Deviation, definition .► ►. 647 

Deviation, asimuth, definition. .648 

Devices, submissiim of improvements 4 ..; .w»>. - 40 

Difference chart, definition , 640 

Direct fire, definition , 676 

Directing gun, definition 650 

Directhvg point, definition 650 

Direction, line of, definition 701 

Direction, plane of , definition. i-^ 727 

Disappearing carriages, definition. 617 

Disappearingguns, tramingof gun pointertogeton target..... , 226 

Dispatch boats, by whom supervised. ,. 307 

Distribution box Boats, asslKiunent of <« '310 

Distiibu tion boxes, inspection of ...» 341 

Doors, inspection of condition of ::...{...... 341 

Drains, inspection of condition of 341 

Drawing boards, furnished andmaintained by 400 

Drawing instruments furnished and maintainiBd by «. 409 

Drift, definition *... 661 
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DKill, 34MCH gun: Paragraph. 

fiKmpnftitirtn nf ft.mmit«iHfln Ariat/AwiAnt _ l92 

Composftton of gnn detafihimwit * 191 

Composition of gun section 190 

Cknnposition of reserve detachment 193 

DetaJldrili 197 

Method of firing 196 

Notes on drill 198-202 

To call off , 196 

To post gun section. ; 194 

Dbhx, 4-inch oxtn: 

Composition of ammunition detachmimt; 192 

Composition of gun detachment 191 

Composition of gun section 190 

Composition of reserve detachnumt 193 

DetafldriU : : , 197 

Method of firing - 198 

Notes on drill ..: .....: 198-202 

TocaHoflf .' ...:.-....; 195 

To post gun section 194 

Pbill, 4.7-inch gun: 

Composition of ammunition detachnient 192 

Composition of gun detachment ; 191 

Composition of gun section ^ » 190 

Composition of reserve detachment 193 

Detail drill 197 

Method of firing.. ,i ; 196 

Notes on drill ; 198-202 

Tacalloflf 195 

To post gun section i 194 

PBILL, 6-inch GX7N (BABBBTTE CABBIAGE): 

Composition of ammunition detaohment 183 

Composition of gun detachments 182 

Composition of gun section ; 181 

Composition of reserve detachment 184 

Detail driU 189 

To call off *.... 186 

To load and fire 187 

To post gun section 185 

Use of dummy ammunition 188 

Dbhx, 0-inch gun (babbbttb cabbiage): 

Compositiffli of ammunition detachment 183 

Composition of gun detachment 182 

Composition of gun section 181 

Composition of reserve detachment 184 

Dotal drill , 189 

To call off 186 

To load and fire i 187 

To post gun section , . . j .-. *. "''185 

Use of dummy ammunition 188 

DBILL, 6^NGH (DI8APPBABING CABBIAGE): 

Coxnpositioai of ammunition detachment 160 

Confposition of gun detachmmit tEO 

Composition of gun section : liB 

Composition of reserve detachment 161 

Detafl drill : j........ 160 

Notes on drill 167 

To call off 1 163 

To load and fire. • w • 164 

To post gun section 163 

Use of dmnmy ammunition 165 

Brill, 8-inch gun (barbette carriage) 180 

"DSaUs, 8-INCR (mSAFPKABING CABBIAOB): 

Composition of ammunition detachment. 150 

Composition of gun detachment u 149 

Composition of gun section ^. 148 

Composition of reserve detachment « 151 

Detafl drill : 156 

Notes on ddU 157 

Tocallofl 153 

ToUiadaiidflie >*, 154 



DbiUv 84BCB (DBArPBABiNO CAB8IAOB)— ConUnued. Paragnpli. 

To post gun aectkm. 152 

Use of dummy ammunition 155 

Drill, 10-inch gun (barbette carriag(B) 180 

DBILL, lO-mCH QUN (Dia^FPEABINa CABSIAOB): 

Composition of ammnnition detaohment. 150 

Composition of gun detachment 149 

Composition of gun section 148 

Composition of reserve detaohment 151 

Detail driU 156 

Notes on driU 157 

TocaUoff 153 

To load and fire 154 

To post gun section. 152 

Use of dummy funmuntdon 156 

DBILL, 12-INCH aUN (BABBBTTB CAXBUOB): 

Composition of ammnnition detachmflnt. 170 

Composition of gun detachment 100 

Composition of gun section 168 

Composition of reserve detachment 171 

Detafl drill .^ 176 

Notes on driU ..T. 177-179 

Tocallofl 173 

To load and fire 174 

To post gun section 172 

Use of dummy ammnnition 176 

Dull. 12-inch oun (disaffbauno cabbiaob): 

Adjustment of shot trucks 143 

Composition of ammnnition detachment 130 

Composition of gun detachment 129 

Composition of gun section 128 

Comppsitioitt of reserve detachment 131 

DetofldriU 136 

Forcing gun into battery 144 

Notes on driU 137-147 

TocaUoff 133 

To load and fire 134 

To post gun section 132 

Use of dummy ammnnition 135 

Use of lanyard ^ 143 

DBUXy 12-INCH mobtaB: * 

Composition of ammunition detachment 112 

Composition of mortar detachment Ill 

Composition of pit section 110 

Composition of reserve detachment 113 

Detail drm 120 

Notes on drOl 121-127 

TocaUoff 115 

To load and fire 116 

To post pit section. 114 

Use of dummy ammunition 117 

Dbill. 14-inch oun (disapfeaiuno cabbiage): 

AojustD ent of shot tmcks 143 

Composition of ammunition detachment. 130 

Composition of gun detachment 129 

Composition of gun section 128 

Composition of reserve detachment 131 

Detail drUl 136 

Forcing gim into battery 144 

rotes on drUl 137-147 

TocaUoff 138 

To load and fire 134 

To x>ost gun section 132 

Useof dummy ammunition .' 135 

Use of lanyard 142 

Dbill: 

Company formation for 37 

Nottober odified by battery commander 46 

Prinerusedat 207 

Searchlight, ni^it 342-364 

50610"-14 14 
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ENonnEBB Depabtmsnt: Paragraph. 

MatMel supplied, installed, and maintained by 407,408 

BegnlatioDs pertaining to property of 412-421 

Enlisted specialists: 

I>efinitloD 660 

Employed under 322 

How not to be employed 323 

Engine oil 423 

Engines, inspection of 341 

Equalizing rape , definition 661 

Erodon, deflnkion 662 

Ebbor: 

Definition 668 

In prediction, what it is 227 

Probable, definition 664 

Estimates submitted by coast defense artillery engineer 319 

Examination boards for gunners . 806 

examination: 

For casemate electrician 820 

For chief loader \ 820 

For chief planttf 820 

For gun commander 820 

For gunners 806-812 

For gunners and for special ratings 806-820 

For gunners , holding of 809 

For gun pointer 820 

For observer 820 

For plotter 820 

For special ratings 813-820 

Scope of, for first and second class gunners 812 

EXPLOSIYBS: 

Black powder 490 

Commercial detonators 495-600 

Definition 664 

Dynamite 501-511 

Explosive D 612-622 

Fixed ammunition 675, 576 

Fuses and primers 623-528 

General instructions 478-494 

Gunootton 629-645 

Ordnance pami^ets referring to (note following) 494 

Projectiles, filled 66IM74 

Smokeless powder 663-568 

Storage and care of 478-676 

TrotS 646-^52 

EXpLOSIVB D 612^522 

Inspection at forts 620^22 

Package 612,513 

Storage and care 614, 619 

What it may be stored with 619 

Exterior crest, definition 666 

i^xterior slope, definition 667 

F. 

Fall, angle of, definition 683 

all, line of, definition 702 

Tall, point of, definition 730 

yield of fire, definitloQ 668 

ield works 3 

ire area, definition 660 

IRE COlOiANDS: 

Chapter on 249-275 

Composition of 14 

mimilnating light of 352 

Regulations concerning 249-268 

Symbols for stations 673 

]RE commandeb: 

Assignment of 32,360 

Commands given by 260,264 
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FiKE COMHIMDEB— 0>ntinued. ParMmpfa. 

Commands to battery commands 2S4,268 

Control of batteries 263 

Control of searchlights 261,348-360,352 

Description of plotting for 392 

Duties of, in action 262 

Duties, responsibHitiM, and how assigned 250-250 

Inaction 262 

Indication of target 260 

Manning parties, composition of 249 

Manning parties, for 249 

Order ofnre for batteries 263 

Requirements for hisofBlcers 256 

Responsibility of, with respect to drills and tactical efficiency 251 

Responsibility of, with respect to equipment and supplies 254 

Searchlights under control of 261 

Station of 253 

Staff offlcers of 267 

Visits to batter Ik and companies 255 

FffiE COHMAin>EB'3 STATION: f 

Manning table for 26 

Telephoner to, member of manning party 249 

Fire control, definition 670 

Fnuc CONTBOL apparatus: 

Chapter on 380-402 

Furnished and maintained by 400,410 

Fire control communication, repaired by 318 

Fire control diagram, definition 671 

Fibs contbol installatign: 

Definition 672 

Permanent chan ges 48 

Provisianal, temporary changes 47 

Fire control power plants, under care of 407 

FiBE contbol stations: 

Inspection of 34 1 

Supplies furnished for ... , 411 

Fire control symbols 673 

Fdub DIBECnON: 

By battery commander 52 

Definition 674 

For batteries of the intn-mediate armament 74-^1 

For batteries of the major armament 74-91 

For batteries of the minor armament 92-109 

To improvise method for 55 

Fire direction apparatus 380-402 

Fire discipline, definition 676 

Fms: 

Holding by junior commander 245 

Kinds of , definition 676 

Fieeman: 

By whom supervised 822 

Definition 677 

Member of manning party for searchlights 353 

Firing attachments, inspection of 341 

FouNO battebies: 

Furnished and maintained by 409 

Inspection of , and circuits 341 

Firing circuits on carriages, installation of wiring 409 

Firing leaf, hispection 01 firing pin — - 212 

Firing mechanism, care of 460 

FcasT-GLASs gunneb: 

Eligibility for 808 

Qualifying mark 810 

Scope of examination for 812 

Fixed AMMxmiTiON ^'^'515 

Definition 578 

Inspection 576 

Storage and care. 676 

Fixed armament, classification of 6 

Fixed carriage, definition 616 
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Paragraph. 

Flags, where used lor oommunicatiain 365 

Fleet, active 2 

Fleet, reserve. 2 

Floor covering, sapplied by 408 

Forcing slope, demution 678 

Formation, company 37-42 

Formation line, simulated at drill 266 

FoBT oomicand: 

Chapter on 276-297 

Composition of 12,17 

Definition of 12 

Relation of officers '.'. 30 

Symbols for stations 673 

what it consists of 277 

FoBT oommamdbb: 

Assignment of 31 

Assignment <rf duties to fire commander 262 

Ccmmands 291 

Control of searchlights ^ 346,347-348,352 

Control of water area when more than one fort command covers area 280 

Estimating the situation 290 

Indication of target 289 

In searchlight control drill 364 

Im^wctlonsby 51 

Manning party for 276 

Reports on the fort commander's detail 288 

Requirements for his officers 282 

Responsibility to coast defense commander 278 

Stail officers for 283 

Station of. 281 

Tactical duties 279 

To aocomnany officers of supply corps and departments in inspection. . . 334 

To prescribe Ifanits of battenes, etc 412 

Fort commander's detail, reports made by 288 

FOBT COHMANDEB'S STATION: 

Manning party for 276 

Manning table for 26 

FoBTincATioN light: 

Equipment, installation and maintenance of 408 

Equipment, spare parts for 408 

FOBTDICATION POWBB FLAITTS: 

Appliances furnished by Ordnance Department 409 

Under care of. , 407 

Fortifications, permanent 3 

Fortffications, semipermanent ^ 3 

Fort record book, dTefinition w - 679 

FortswItGhboard.manning table for..... 26 

From battery, definition 680 

Fuse, definition 681 

FUSBS AND PBXMBBS 523t528 

DfSBSsembling forbidden 587 

Inspection 528 

Pacicage 528 

Storage and care 524-527 

Fuse phig of projectile, definition j 742 

a. 

Oaluebt: 

Definition 662 

Inspection of 841 

Shot, definition 771 

Qas check pad: 

Adjustment of. 457 

Care of 456 

Oas check seat: 

Cleanhig during firing 237 

Definition 683 

Gasoline generating sets, lubricating oil for 408 

Gauge, pressure, definition 739 



Canoluut^iel... 
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Btoiage aod cara ol explosives tK,*H 

Otmral principles, chaptei on 1-18 

Omcntors, iDspecttoii ol 311 



GfooWB (rifling}, 
Oroands, inspvd 
QuBrd, coast, u» 

BaundiOoi . 

avtrngproleotUeDt, Inm_ 

Oun carriage dicuila, luatelledb;.. 
Oun oarrlieBs, malnrs tnstalied <m t> 




„ , jnlBEe) in 

„li,|itoli gun drill rtarbeMecan-lBeBl 183 

Bti-lncb gun drill (dlsappeariog carriage) ISB 

Eigtit-lnii gun drill (barb 8lt« caiTiagB) UO 

Elght-tncti gun drill (disappearing carriage) Itt 

TaD-inchgundrailbarbfltlBCarriago) ISO 

Ten-lnot gun drill cdisappmJlug carriage) 14g 

Twelve-Inch gun drillOiarliede carriage) IW 

T welve-inch guQ drill (dlsappBariiu! carrlugs) ISS-UT 

Fourlsen-lnc&gun drill (dlaappolrlng carriage) --- .- 12S-UT 

Oan drill, a-inih IM-aH 

Don drill, 1-lnch 19»4<n 

Oun drill, <.r-inch,-^-._ ._ .......,.-,. tW-^KB 

OuadrlU,5-taii]i(tiBil)«li«carriBgel iBi-is> 

Oun driil, frlnrh (barbette carriage) ISl-18) 

aiuidrlll,6-indi(disapHaiingcarriiige).. 118-187 

Gun drill, S-Inch (barbette carriage) ISD 

Oun drlIl,S-liidi(dl5app*ariDg carriage) K^IST 

Oun drill, lO-inoh (barbette carriage) 180 

OundtUl, lO-fnch (disappearingcarrlaKc). .. . 118-167 

Gun drill, la-inth (barbette carriagel 188-17> 

GundrDl, 12-lneli (disappearing oarrlagp) U8-H7 

OondrUl, 14-Incll(alsappeariugcsrrbp!) 13S-147 

Oun levers, delliilllon Sas 

Qoniteb: 

Enamtnation for 800413 

First class. elfelbBily tor 808 

First cla5S,quallIyiag mark 810 

First class, scone olejtaminailon lor 812 

places b>r nolding examination ..-.-- 80fr 

P^oonil class, qusIUirlng roarV.. 810 



Goinraa— Contliinea. Puagntph. 



. {Bn Itastw gannv.) 

AlB^MhdstDr 7» 

IMannfintioDofexocltinCBofiniik 2Zt 

KMHod of pobttbu » 

BoopeoIsxaiiilnMKni for 830 

TMt, nBlnuncnt, and nspoDslblUtv of 73 

TntnlDgof «M 

Tralnliig to Ht on targat nt 

QDniMrr.dcAnffion AM 

Sun or pitiM, dslliiltlon 884 

Qnn plaUOrm, deflnltliin •. . OSI 

AatomatiQ, dcAnillon TDt 



]>iAiiltlan 

Degortotlon of plotting board for.. . 
Sbwtttig 



. . t, deaa^lon of daStctlon board te. . . 

iDtnudlate annBioait, dnorlptloi ol rang* board for- 

]f)kirirmBm«nt,d(«rlptlDiioI deflection board lor. 

Hidor annamoit, dMcrlptkra olrann board for 

UarUngof 

Uinor annamant, deiorlptioii of defliictloa board tor 

UlBor amamati^ dasarlptlaii of ranga board lor 

NmnberiDg of 

Fatntliu or 



Bapid be, deOnlUoii 

RafiBCting S-lnch (dbappeaiiuicuTlag*). 
Betiactlng 12-iacb or It-tnch (digappauli 
SamlnaloQiatk:, deflnitkin 



miw""-^""'' 



„. (batbetiecarrlHgo]--- 

Six-inch pun drill (disappearing carriage) . . . 

Elghl-lncli pin drill (barbBfl a carriage) 

EEghl^lnch ^run drill (dlsappearlne carriafie). 

Tea-lnoh can dril] (harliefw carrisco) 

Tm-lbcb Eiin ri rlU (d iiamesrlng carriage ) . 



.. -.-iiappM .._ „.. 

Twolve-incb euo drill {barbetle carriawl 

TwelYfl-lQChEundril"-" ' ' 

Foarteen-inch pun d 

Hand tools furnished by. 



Tweive-iachEun dilil('dliappeu1n£carmge)- . 
" ■m-inch pun drill (di'appearingBarTlage. 



Harbor vesselg . by w b<Hn raperrlMd . . 
Hai^t olelM. daflnlthm . 
Hall(Vipb*,irbaraiuad 

Il)^iiftftm,fltl|ni ttm 

HriM,aiiiinniilUoD,oar«oi: 431 



Holata.alnt,deaidtlni... 



Hoop, dtODltlon. . 






I» planlB, uodflT control oi -'-... 

iDBHTmCinOK 0» TiROBT; 

in IdeotUylDe targMs- . - 



OuD battery Eomnund 

llortar battery oammander . 



luiimfaBtlDgdrcuttsaD i^nlaees, Vlrini In 

nimniiiftHMllffhta.usoof 

Impact, angle ol.definlUan ■- 

IsvactilliiBot, acnultbu 

loniact .point o(. definition 

InbatlPtj.di'lliiillon...,,. -- 



C^5t defende CD mmander, division of w 

FlrB oommiuidor 

Fort commander 

Mortar lwll«r; ooaunander 

Indicator, wind con^omnt. dw ult iUon of 

iDlkntiy, to torm as 

Ii^tlalTaloeltr or mi 
bunrrlca, ddliied. . , 
IxaracnoH: 

Aitillei7boata.., 



ArtlUuTin 



BytDitoonu 

ByottaanotOrdnancaDwanniaiit . 
By olDMra of QnaitarmastBr Corps. . 



Br offlctnof Bl^wlCoipa . . . 

ConqMuiylDniiaUanlsi 

Of coast BitinuT annamoal 



O t pleoa aft«r firiuc . . 



Of sofsty ^on flrlng la 

OtsUtloiuaDdaiiQdacani. __ 

Of miM|xt3onad farts. 41' 

PnndbgQring xa,U 

BNwrtsofrangaolDoiu'aflar £1. 

liiapaotor,itutl«s of, In artlUary Inspectlan 3SI-341 

auHcal.brcantdmatMel 4(n-l0t 

QoBKalllOrstiuaMajidcaraotaxploatns. 47»-4M 

FoattoglninagisliiM 494 

liiteiii|«DM]liu,d<aiiftIrai. <n 

InUrfotcratidsOnltlon 694 



-Ji.deSnltloii 

Iiil«rm«dlBt« armament, composition of. . , 
._. — . ■—-■'memanej, reports on.. 



lacket.di 

lump. ( For definition K< Ancle of jnmp.) 
Junlorcpmmander, when to bold fire. ...... 
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Land fobce: Paiagraph. 

Division of 3 

What it is composed of 2 

iJonrABD: 

How operated 210 

When detached •. 244 

Lands (rifling), definition 758 

Landward defenses, definition ^ 609 

Lateral deviation, definition 647 

Lateral error, defloiition , 663 

Launches, by whom supervised 307 

Laying, definition 733 

Leivers, gun, definition 685 

Lewis depression position finder, model 1907, adjustment of 390 

Lighters, Dy whom supervised 307 

Lighting plant, under control of 318 

Line of departure, definition. 700 

Lineofdiroction, definition..., 701 

Line of fall, definition ..., 702 

Line of impact, definition 703 

Line of sight, definition 704 

Load, definition 705 

Loading, density of. definition 646 

Loading platform, definition 706 

Loading tray, detmition 707 

Longitudinal deviation, definition 647 

I^mgitudinal error, definition 663 

Lot, definition 708 

Lubricating oil for 25 K:.W. sets 408 

M. 

Machine guns, definition 700 

IfJLaAZINES: 

Definition 710 

Keys of, by whom kept 484 

In^)ectionof 341 

BegulatioDS concerning temperatures 489 

Magnetos for firing, ftimished and maintained by 409 

Major armament, definition 6 

Maneuvering ring, definition 711 

Maneuvers, marching 37-42 

Manning bodies, tnUning of personnel by company commander 28 

Mannino pakties: 

. Fire command, duties of 250 

Fire commander's primary and secondary stations 240 

For fort commander's station 276 

For gun batt«ry 76 

For minor armament , 93 

For mortar battery 87 

For searchlights 353-356 

For stations of minor armament 93 

Mine commander's primary and secondary stations 269 

MANinNO table: 

Details 27 

For armament 26 

In barracks 29 

Marching maneuvers 37-42 

Masking parapet mount carriages, definition 617 

Mastkb electbioan: 

By whom supervised 322 

Definition 712 

Member of fort command manning party 276 

Masteb gunner: 

By whom supervised 322 

Definition 718 

Matches never in magazines 491 

MatAiel,careof 408-477 



SIS ZHMX. 

Materiel owwicesl: ParesraTih. 

Control of searchlights 850 

Fort command, duties of 285-2S7 

Member of fort command manning party 276 

Responsibility for seamMights " 854 

Bupervision of enlisted specialists 322 

Mean absolute deviatioDL definition...'. 647 

Mean absolute error , defmition 663 

Mean lateral deviatlan. deflnitton 647 

Mean lateral error, definition 663 

Mean longitudinal deyiation. definition 647 

Mean longitudinal error, defmition 663 

Mechanic, assignment and duties of < 73 

Mechanical range indicators, installation and maintenance of 408 

Mechanical range transmitter, symbol for 673 

Mechanical transmission device, where used for conununlcation 865 

Meteorological observer, duties of 288-296 

Mbteobolooical station: 

Manning table for 26 

Regulations for 203-296 

Symbol for 673 

Mining casemate, symbol for 673 

Mine cases: 

Inspection of painting of 841 

Ini^ection of piling of 841 

Mine company, assignment of 20 

Mine company, sections of 24 

Mine command: 

Chapter on 249-276 

Composition of 15 

Manning parties, composition of 260 

Regulations concerning 280-275 

Symbols for stations ". 673 

Mine commandeb: 

Assignment of 32 

Control of batteries 276 

Control of searchlights 348-349,351-852 

Designation of mine property officer 274 

Duties of, in general 270-276 

. How to assign officers 34 

Manning parties for 260 

Responsibility of, with respect to drflls and tactical efficieiicy 270 

Responsibility of, with respect to material and apparatus 273 

Station of 272 

Mine commander's station, maiming table for 26 

Mine defense, composition of 10 

Mine llrfit, whom under control of. ,« 351 

Mine ptonters, by whom 8ui)ervlsed 307 

Minor armament, definition 8 

Misfire, regulations governing 242 

Mobile troops, organization of. ^. . 3 

Mooring ropes. Inspection of 341 

MOBTAR batteby: 

Drffl 110-127 

Manning details 87 

Prediction tests for 227 

MoBTAB company: 

Assignment of ., ,.. 21 

Sections 23 

Mortar detachment, 12-inch mortar drill Ill 

Mortar driU, 12-lnch 110-127 

Mobtabs: 

Care of 434-442 

Definition .-• WO 

Description of deflection board for 386 

Description of plotting board for , - 393 

Dismounting of. 451 

Furnished and maintained by 400 

Marking of 420 

Methods of toting orientation 221 



HOBTAB&— Continued. Paragraph. 

Kiunberingor 431 

Orientation of 221-222 

Painting of 425 

Quadrants, testing adjustment 222 

Motors, inspection of 341 

Motors, operation on gun carriases 448 

Motors on gun carriages, installea by 409 

Mount or carriage, definition 614 

Movable armament, composition of 9 

Movable carriage (wheeled mount), definition 616 

Moving tareets, ranees, how determined 62 

Mushroom head, ddinftion 714 

Musician: 

Member of gun battery manning party 76 

Member of mortar battery mannmgpiarty 87 

Muxzle, definition 716 

Muzzle or initial velocity, definition 716 

Muzzle, swell of , definitum 783 

N. 

Kaval forces, eompositianof 2 

NtOHT DBILLS: 

Battery 361 

CkBst defense command 362 

Fire command 362 

Fort command 362 

Object 360 

Searchlight control drill 364 

Seardhli^ts 342-364 

Kii^tflringrarmiiuirarmament 106 

Kitbooltceion: 

Danger in exudation 609 

Destruction of 609 

Test for 609 

Noncommissioned officers, senior, designation of 25 

Notes on fire direction of minor armament 103-109 

Numbers, refiarance, definition 756 

O. 

Observation telescopes, ftimished and maintained by 40d 

0BSEBVEK8 61-63 

Aiming points for 79 

Battery commander's, member of mortar battery manning party 87 

Member of fire command manning party 249 

Member of fort command manntngparty 276 

Member of gun battery manning party 76 

Member of manning party— for minor armament 93 

Member of mine command manning party 209 

Meteorological, duties of 293-296 

Scope of examination for 820 

Selection of 61 

Tested frequently 63 

Tide, duties of 297 

OBSEBvma station: 

Action taken when out of order 54 

Gun battery, manning party fbr 76 

Mortar battwy, manning party for 87 

Symbol for 673 

Obturating primers 311 

Obtubatob: 

Definltian 717 

Inspection of . , 341 

OvncEBs: 

Assignment of, by battery commanders 85 

Assignment of, by mine commanders 34 

O ther than sts^, when not to be assigned 33 

Relation in fort command 30 

Wher« and how assigned by the battery commander 36 



MO HTBEZ. 

Paragraph. 

Oelve. definition 742 

Ofl holes, inspectioi of. 341 

Oils for guns and carriages 400,429 

Operating boards, inspection of 341 

Obdnance depabtusnt: 

Inspections bv officers of 334 

Mauriel furnished and maintained by 409 

Regulations pertaining to property of. : 422-477 

Ordnance officer. {See Coast defense ordnance olQceh ) 

Ordnance property and stoies, accountability of 327 

Ordnance property, responsibility for 406 

Obdnance kepais shops: 

Appliances furnished by Ordnance Department 409 

Control <rf 330 

Use by artillery engineer 325 

Use by quartennaster 333 

Ordnance sergeant, at ungarrisoned fort 473 

Ordnance stores, for cleaning 409 

Obientation op mobtabs 221,222 

Methods of testing. 221 

Oat of commission dooned « 405 

Out of service defined 405 

P, 

Paint; 

For guns and carriages 409 

To remove from guns and carriages 42S 

Padhino: 

Carriages 425 

Guns and mortars 43& 

Parade, battery, definition 697 

Parade slope, definition. 718 

Parados, definition 719 

Parapet, definition 720 

Patrol, naval coast 2 

Pauuns: 

By -whom furnished 409 

Regulations governing l«»ue 468 

Penetration, definition 721 

Perforation, definition 722 

Pbbsonttel: 

Assignment of 19-35 

Of coast defense headquarters. 300 

Pbbsonnel officeb: 

Fort command, duties of 284 

Member effort command manning party 275 

Piece or gun, definition 584 

Piece, service of, general instructions 208 

Pintlecenter. demiition 724 

Pipe, equalizing, definition 651 

Fme, throttling, definition 786 

IHt, definition 725 

Pit commandeb: 

Duties ol 69-71 

Duties of, at 12-inch mortar drill 115 

In charge of emplacement 70 

Responsibility of 69 

Pit of mortar battery, by whom commanded 69 

Pit salvo, definition 751 

Pit section: 

Posting of, for 12-inch mortar drill 114 

Twelve-inch mortar drill 110-117 

Pits, markhig of 429 

Plane of departure, definition .* 726 

Plane of direction, definition ^ 727 

Plane of fire, definition 725 

Plane of sight, definition 728 

Plane of splash, definition 729 

Platform, gun, definition 687 



D, lOBdiDC, d»fln.„^ 

PlaUMin, nib^Ibo, deBnltlsiL . . 

PbCform, trnclc, dnflnlUiHi. m 

DutlMot « 

Dntlss of, B9 membar of gun bsttary m^niof part; SO 

I>atle9 m, as mamber of mDrtar bauoy miuinlng pait; S7 

l[«mb«ro[fireconimBnil maunlng party 349 

KamlMiotgiinbMUT]' manning party Tfl 

Uaatbctot mint command matininf: party 26t 

Unnberatmartat batter; msjiniiigparty 87 

BaqMOglbaity ol. . " 



DattosoTuniembw of gnn battery maiminB party 80 

Dutlei 0^ as member of mortar bat teiy maiaiing inity S7 

IbmbW of gnn battery mannini; party 78 

Hambai ot mortar battery mnnnfiig inrty S7 

FLomNO boabd; 

For fire «>miiiaii(leT9, description of. 392 

Forguns.desoriptlonof Ml 

Far mormrs, deseriptkm ot 3Va 

Plotumo «oom: __ 

flunbattrry.manninKportjIbT 76 

Morltirbaltarv, niannlnc party BJC 87 

Synibolto..;,. _,. 878 

PluK,baiB,otprolocllle,deflntllon 7»» 

PlUFr,ta3B,D[projeeilIe,ciellnlt,lnD : T« 

Point, datum, ciBBnlllon 6tS 

Point, airec ting, doflnlUun MO 

Point of toUpdefinlllon ?*> 

Point of Impact, dflflnlllon 731 

Point of sp(a.sn, definition Tg 

FolnL, pnytictBl, dellnitfan 737 

Point, salvo, ctoKnltton 78J 

Polnt,SBl forward, doflnltion T» 

fOiRTiKa: _ 

DeHnlttoit.CasoI.n.ni 733 

Ifcthodsof MJ 

Pobtliig tests M4-2M 

PogltlDaflnder.dMtaUtloii 734 

Position Bndlng tmrtniiiMnta, Instatlad by 4011 

PosnoN irniima ersmc: 

Action taken when out ot order 54 



Not to be Dsed for diffennt cnllbna. . . 



Reporting on defective. 234 

8tOTagB0f,f(B ~" 



StOTOgg of, tat Marvin practice. 
Temparataraol 



Powdwserving iray- *"::;::!:";!::"::::;::;:::::;;:;:!::;!:;*2i8,ai7 

Powderitorage cases, aaallng of. l>a7,Ges 

POTIB BQIimiEKT: 

ImtallotlonBndinaintenaiicaof 408 

S^rapMtafor. 408 

Poiferdbtrfbntli)aliiieB,repalrMlby m 

Poxerltouse, symbol tor. 0™ 

Inspwtkai ot condition ol electric InalallBtlon 341 

MannlDK table for. 28 

Repaired by 318,386 

Siqiplias lUrnlshed by 4li 

p™)tl0B,eervice 23M« 

Pniolkte, subcallber. «» 

Predicted point. doAnltkm W 

Pi»dl«er,d»flnftlon 738 



Psmtoioro: Paraenpibu 

Omi tMtUry ^ ^ 

Mortar battery 00 

Trodiction tests for mortar batteries 227 

Pressure gaui;e, deflnitkm 739 

Pbdcabt arm sbttfe: 

Daties oX, as membsr of gun battery maiming party 80 

Member of gun battery manning party 76 

Primary station, definition 504 

pBDfBBS: 

Definition 740 

Delay in removal after misfire 242 

Empty, care of 466 

How inserted 208 

Kind used at drill 207 

Obturating 211 

Removal of, after firing 236 

Service friction, how used 200 

Use of, when firing by electricity 243 

Pbimebs akd rusES 523-528 

Inspection of 528 

Package 523 

Storage and care 524-527 

Priming charge or igniter, definition 741 

Principles, general 1-18 

Probaole error, definition 664 

Probable zone. (For definition, see Probable nme, 50 per cent.) 
Pbojectiles: 

Cleaning of, for target practice 235 

Definition and description 742 

Dummy, care of 465 

Energy of, definition 658 

Filled and fused 560-572 

Inspection , . 572 

Storage and care. 560-571 

Filled but not fused 573,574 

Care of 578, 574 

Inspection 574 

Loading 464 

Packing boxes for 462 

Painting nf 463 

Pfllngof 461 

Seating of, at gun batteries of major armament 21 5 

Traveiof, definition 701 

Propelling charge, definition 627 

Pumping plants^ under control of — 318 

Q. 

Quadrants on mortars tested 222 

QUABTEBMASTEB Ck>RPS: 

Inspections by officers of , 334 

Supplies - 411 

B. 

Racer, definition 743 

Radial vent, definition 803 

Radio station, symbol for 673 

Radiotelegraphy, where used for communication 365 

Raising ropes, insi)ection of 341 

Rammers, inspection of. -.. 341 

Ramp, definition 744 

Range, definition 745 

Range and position finding system 74,75 

Range-azimuth table, definition 746 

BiAKOE BOARD * 

For guns of major and intermediate armament, description of 304 

For guns of minor armament, description of 305 

For minor armament 100 



Bango dllTeninoN, guns ol major annament, where placed . . 
Kuias omcu: 

Duties ef J7-«l 

llcmbcr ol pa tutteiy '"""■'" B parly 78 

Uember ot mortar battery manubiE party S7 

HaBponsIblllty of ST 

Banee rake, deflnitkai 7*7 

Raoge nconler, datlea of MO 

Baniss, moTluK target. 01 

Range lettar, datles o(, la cmuwetlon with Uma langa boaid — tOt 



Sonc&wtranioDBnn 

JUMrSn gaa, daKnltkiD.. . 
Bated nun, deflnltka 



7» 

Bated roonoNa: 



HffBbei of mtne eanmand maimbi put;. . 
" ' nidtuvlarbatleryniaimbgparty.. 



nvar wope, uenxuw. . . . . . 

Baodvmg table, drilnlUoQ. 



BaooU'buacn, deibitUati .' .' 

CleanMeal....' 

DeanJtIan 

Iwpeetlim ol 



Fmdiotkm tests fcff mtstar battarka. . 



Bewrdsot dally atWiMlanoB at drill. 



Sam7... 



Baotan^, 3S par Mat, deflnl Oo_ 

■"-'— '-»,deaiiltIon _ ,ao 

-'-■--'- "--^-sr Department property 4I2-W1 

, — It property 422-477 



By emplacenuut oDoer. . . 

By range officer 

Od Entonfll combnstkHi sl 
ReqnfalElons made by coaat de 
Kessrvb dktichheht: 



SIi-inchgundrilUbiirbBtlecarriage) 1S4 

Stx-tnch Eun drill (disappearing coirlan) 161 

Eight-inch gun drill (dfaappea^Dg carriBgel ISl 

Ton-lnph gun drill ['llBiippearlng cBrrhgB) IBI 

Twelve-m«h gun drill f bMbatto catTiagB) 171 

Twel vB-lorh gun drill (disappearing carringe) 181 

TwelvB-Incli mortar drill, IIS 

Foarteen-InchgunflrllKdlsapixBrlnBcarTlBge) 131 

RonacUng e.lncb gun (dhappeotmg carrnigol 167 

Bidtag, definition 7M 

Rlflliig, twist of.dBflnllfcio 801 

Rlmbues, deBnltlou 7M 



Rollers, traveratDg, definition. TOS 

Rotatmg band, diftnition. 742 

Round, definition 760 

Rubber matting, suppifed by 406 

8. 

Bafety pin, inspection of 212 

Salute: 

Firing of. 246-248 

Made to inspector. 337-339 

Salvo, definition 761 

Salvo, battery, definition 761 

Salvo, pit, definition 761 

Salvo point, definition. 762 

Salvo table, definition 768 

Sandpaper, use forbidden 449 

Screw threads, inspection of lubrication of 341 

Seacoast carriages, definition. 617 

Srabchuqhts. 342^364 

Areas, designation of. 346 

Assigned to fire commander 261,348 

Assigned to mine commander 348 

Assignment, by whom. 348 

Classification of. 344 

Commands in use 356-358 

Controlled by 345 

Equipment, instaUation and maintenance of. 408 

Equipment, spare parts for.. 408 

Hanning ps^fes 353-356 

Manning parties , drill of 354 

Manning table for 26 

Nightdrm 342-364 

Operation when searching 358 

Repaired by 318 

Standard 343 

Symbol for 673 

Tactical USA of 342-352 

Throwing on vessels 363 

Used by fort commander 347 

Use of, at night drills 360-364 

Sbakchuqht ope&atob: 

Member of flire conunand manning party 249 

Member of fort command manning party 276 

Member of mine command manning party 209 

Oualiflcationsfor 366 

Searcnlightiwwer plants, under care of 407 

Searchlight watchers, qualifications for 355 

SEOONDART ABM 8ETTEB: 

Duties of, as member of gun battery 80 

Member of gun battery manning party 76 

Secondary station, definition 504 

Second-class ounmeb: 

Qualifying mark 810 

Scope of examination for 812 

Sections (or compamies): 

Designation of 22-24 

Dismissal of 41 

Posting of 40 

Service of information ,.. 11 

Service of security 11 

Service of the piece, general instructions 203 

Service practice 230-246 

Serving table, definition : 764 

Serving trays, wooden 216 

Set-forward point, definition 766 

Sheat banoino 99-101 

When used 107 



Bums.: Paragraph. 
^Dioilltloil T4Z,7B8 



Ml 

Dseol 



SUM bobt vdl, datlDltkni. . 



Bkht, pluM or, dcDultlim 728 

Btghll^.boTB 21S-2Za 

BlOHI StlMDABD: 

CtucklnR adjustcidiit ot. 213 

Deflnltlon 77a 

"to iKiiiii i.iwT' na 

IVtiu-.Ua' uiiU bjiirlBsauLbarlMdinglTlng 211 

loapeclioDS by oOlrers of 33t 

BupplitH Imtolleil nnd malnlahwd by 410 

Equipment ol 309 

Mbnnln^ lAble iar ..----- - -..,-^. ..„,., n 

BymfsDl lor _...-........_.. ^ 67t 

8J1«. height ot, dBQnllion - M 

SlBepInc roomi. Iiupscikm oL 311 

Bllde rule. nCmosphen, desorlplloil ol 381 

Slope, cenlertag.deHnUlon aW 

elupfl, sxUriur, deOulUaiu. W7 

Blope, lOreliu, dallniUon — — 
Slope, Interior, d-"-"'— 
Slope, poroda, d' 



Slope, n]periDr,dflfiiiitloa_.....« --.,,..*.,..._ ^...^. ....... 7^ 

Slope, Iravene, deflnltlofi T9S 

BhjshWofl 400, «S 

Small tools. buipectkiD oC Ml 

ShokxUbb niwiiiB UI-fia8 

(Asufiliu: laniples fiM,HS 

ln3p«lkra Bt forts lini,HS 

Inspection by Ordnance Deparbneat..... ...-.., Afi9 

PaeW« 5M 

aoalliK! powder cases Ee7,Ug 

SMragaaml can- 6H-SSS 

Tot wfth methyl vtoletpatxr MI-GO 

SyUbUka BTS 

Bpedallm, (ullrtad, diOnlUOD ;. tn 

ttyehl raaygi, wanlB M lBi u fc» 8ll-«0 

MMb,Hi(^0(,diAiiitlai SS7 

-^lashiPlabeof.iMliittiai Tjg 

BplMti, pohit al, dafliittlrai- 73S 

BpongM, iDspmlaaot 141 

Sfntter, member of mamdng part; gi 

" t, membef ofmmnhig party gg 

tumhke party Co 



FocmiMoomnuiidM.., 

Btop walehn, turnlatwd uid malntBiitRl by. . 

Storsgo rooms, tmpeoHoD of 

StrlkW "loefty, deflnltlon 

Btractuiw, material tor pttsBrvaiton 

BnbcallbOT plallorm, dsflnltlaii 



Sabmorini' mine cobiB, when lestpi. ... 

aubnurbie mbilne structure, iuHi«rr:>[<' ' 

Snporlor slope, dedlnUtan 

Supplamealar; gUtloo, dsOnit ion 

SnppliBs, QiisrMrmasWt Corps 

SoppllEs, SVnal Corps 

Supply dopartmeDts 

Buppdrt>, tfiast ortUtery, diOnUlan 

SiippoTtfl, coast arlillfliy, nuof, ....--.-- 

Support comroand, composlllon of 

Support commaDdflr^B headquarlfln, mramiM titl 
c J 1 r.i.^ finiier, aajmtiorft ol 



jepresba position fin'lcr, adjuitmf 



Symtiols, fire control. . 



n Kid Idnttllcatim of. . 

BdoMtlmi ol, deOnltioD 

Tauit nucncE 



CucoIgu-cbKkMBt... 

CleBiitngoIbor«iKlatotarnt|sactlce 

"■ — ■ ' -ffoJeoUltB prior to UrgrtpractlHi. . 



id"C«ueariDg". 

Qeuitni ol bor* pla to tuint |s 
ClMDliu at iffoteotilH prior to tar 

IiKpaotGin Kdlawlnc _ 

Inmctkra preceding 180,M 

' Junior CDmmaDdir to hold fire 3«t 

ICliAre. ..1 34341 

Beport m detective powdv !W 

fitamlfltedfOtinapectloQ.. ^ ,.- .i,/^.,...,....., _ Ml 

SpoDclnc ftTMc each shot t^^.,..,, 3IS 

T^peruure of ponder 3M 



Vm of Mr pTMectcn 

TelegretJiy.rMlo.'rl'feiuedflfcoiiimu n l m t h iii. 



Teets Id Mleotiou o( l^Mnton . . 



TxLBPHONB opxratob: Paragraph. 

Mnnber of gun battery manning party ., 7$ 

Memberof manning party for fire coninuaider's station 240 

Member of manning party for fort commander's station 276 

Member of manning party for gons of minor armament 93 

Member of manning party for mine commander's station 269 

Member of manning party tar searchlights 353 

Member of mwtar battery manning party 87 

Telescope, care of 467 

Telescope, description of ,., 906 

Telescopic sight, description of , 30T 

Tests, pointing ^ : 224*206 

Thebhometes: 

Description of 306 

Furnished and maintained by.. «, ; 400 

Throttling bar, definition.. ,,.,. 785 

Throttling pipe, definition 7S6 

Throttling valyes, in^MCtion of. 341 

Tide observer, duties of .• , ; 207 

TzDB station: . . 

Mamiin^ table for 26 

Regulations concerning 297 

Symbol tat 673 

lOCB INTEBYAL BELLS : 

Cutting off in drill 83 

'. , Definition 787 

Time interval recorder 788 

Tbneintervid system, description of ....: 300 

TBCB BANGS boabd: 

Description of 400 

Material for constniotion of 408 

Ttings, ^ot, d^nition 774 

Top carriage, definition , * 780 

TooLsr ... 

Furnished by Ordnanbe Department...: ^ 400 

Special, furxushed by Engineer Depfirtment 408 

Tracer, Semple 106 

Tracer, shell, definition ,.... 769 

Traleciory , chord of the, definition 630 

Trajectory, definition and explanation 4. 790 

Transmission device operator, member of manning party ■. 93 

Travel of proiectOe^deOnition 791 

Traverse, definition. ;. 792 

Traverse slope.orwallr definition .-...«...,. 793 

Traversing circle, definition 794 

Traversing mechanisms, inspection of 341 

Traversing rollers, deflnitian 705 

Tray, loading, definition 707 

Tray, powder serving, use of. 216,217 

Trays, wooden serving ,..., 216 

Tripping, definition ' : : 796 

TBOLLXY SYSTEMS: 

Furnishing of spare parts ..'. 406 

Installation and maintenance of 1 406 

Troops, Coast Artillery, proper use of '. 2 

Troops, mobile, organuation and mobilizaftiou of . ^ 3 

Tbotol '.....: •.. 546-652 

Inspection 551,552 

Package 546 

Storage and care 547-550 

What it can be stored with 550 

Truck, ammunition, definition 579 

Truck platform, definition 797 

Tninnions, definition 798 

Trunnions, axis of, definition 500 

Trunnion band, definition 799 

Tube, definition 800 

Tube, subcaliber, definition 781* 

Tugs, by whom supervised 807 

Twist 01 rifling, definition 801 






u. 

Paragraph. 

Undergroimd communication Mmw, instftltod by ,,, ., 408 

Uniforms, infection of 341 

Units, tactical chain of Coast Artfllery command... ^ 12 

V. 

Vane, windy description of. 408 

Velocity, deflnttion 802 

Velocity, miuzle or initial 716 

Veloclty, remaining, definition 803 

Velocity, striking^ definition 779 

Vent, definition 808 

Vent, axial, definition 803 

Vent, radial, deflnltian 803 

VSBTICAL BASS BTSTBM: 

Definition 74 

Use for gun battery ." 81-® 

Use for mortar battery 92 

w. 

Wall, corridor, definition 636 

Wall, interior, definition 606 

Wall, traverse, definition , 798 

Water areas, mvision of , ;. 302 

Well, coonterweieht, definition , 638 

Well, shot hoist, definition , 778 

Whistles nsed in signaling ,...,... 214 

Wind component bidicator, description of 401 

Wind vane, description of , 408 

Wiring for nring cfrcuits on carriages, installed by 409 

Wiring for iUnminating circuits on carriages, installed by 409 

Wooden servhig trays, where used. ,......^.... 216 

Z. 

Zone, definition . — 801 

Zone, 50 per cent * 806 

Zone, probable, definition ^ --*. 806 

Zone, mner defense, definition c.i 801 

Zone, oater defense, definition ^ 804 
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